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VABSTRACT
Historical mortality declines in developed areas of the world 
resulted primarily from economic growth leading to improvements in 
living standards, while the importation of modern medical technologies 
has been largely responsible for the more recent mortality reductions 
in the developing countries. Since the Korean mortality transition 
began around 1900, it was, at first, comparable with the experience in 
the developing countries, mainly resulting from a limited control of 
some infectious diseases and reduction in incidence of major food 
shortages, and later, since about 1960, it has continued, in the wake 
of socioeconomic development. As a result, mortality has reached a 
moderately low level: 61.3 years of expectation of life at birth for 
males and 67.5 years for females in 1976-80.
The main objectives of the present study were to ascertain clearly 
the present situation of Korean mortality and to investigate the 
changing determinants of Korean mortality transition. Additionally, on 
the basis of the Korean mortality transition, we have shown a general 
pattern of changing determinants in mortality decline with the progress 
of socioeconomic development. This study adopted death registration 
data in the period 1970-81 for adult mortality and in 1980-81 for 
cause-of-death analysis; and the 1974 Korean National Fertility Survey 
data in the period 1955-73 for the study of infant and childhood (ages 
1-4 years) mortality.
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While the age-specific death rates declined remarkably at all ages 
between 1971-75 and 1976-80, the mortality trend of the late childhood 
and young adult ages (5-34 years of age) stood out because of the 
relatively large decline; the declines in female mortality were in all 
age groups faster than those for males; as a consequence, the 
difference in expectation of life at birth between males and females, 
favouring females, widened from 5.0 years in 1971-75 to 6.8 in 1976-80. 
The age-sex mortality pattern in Korea conformed to the 'Far Eastern 
pattern', characterized by higher male death rates among the older than 
expected on the basis of mortality levels at the younger ages in model 
life tables, and very high sex ratios of death rates at the older ages.
The differentials in adult mortality by socioeconomic variables 
were clear and in the expected direction: mortality levels among urban 
residents, higher educated groups, and non-agricultural workers were 
lower than among the other sub-groups. The net effects of each of the 
four socioeconomic variables, which were place of residence, 
educational level, marital status and occupation, on adult mortality 
were statistically significant. Among them, educational level was the 
most important factor for the determination of the adult mortality 
level; the differences in mortality by occupation were brought out 
mainly by the difference in educational level among occupational 
categories.
In both urban and rural areas, in Korea, mother's education is the 
most important determinant of infant mortality; on the other hand, 
maternal age and number of rooms used are the main determinants of 
child mortality. Previous birth interval and previous birth's survival 
also significantly affect infant mortality; previous birth interval 
affects child mortality, in both urban and rural areas. In general,
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demographic factors are relatively more important for infant mortality 
in rural areas and for child mortality in urban areas; in contrast, 
socioeconomic factors are dominant determinants of infant mortality in 
urban areas and of child mortality in rural areas.
The mortality transition accompanied by socioeconomic development 
in Korea changed the pattern of mortality differentials between urban 
and rural areas: the mortality differences between the two areas 
widened until the late 1970s and then narrowed gradually. Also, the 
increasing proportion of the population with higher education, 
especially in the younger age groups, has pressed down the mortality 
level in the 9-year period between 1970-72 and 1979-81.
On the basis of the analysis of Korean data, the changing patterns 
of demographic and socioeconomic determinants of infant and child 
mortality are generalized. The pattern for infant mortality is: (I) in 
a traditional society demographic factors affect infant mortality more 
than socioeconomic factors; (II) at the early stage of development, 
demographic factors are replaced by socioeconomic factors as the main 
determinants of infant mortality; (III) when the difference in living 
standards between social classes narrows, the socioeconomic 
differentials in mortality also diminish; and (IV) at the stage of high 
development the effects of demographic factors (endogenous causes) are 
left although the absolute differences are very small. The pattern of 
changing determinants of child mortality is nearly the reverse of that
of infant mortality.
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1CHAPTER 1 
INTRODUCTION
The attainment of longevity and the forestalling of death have 
always been among mankind’s primary goals (Miro and Potter, 1980: 1). 
Historically, the issues related to health and survival have moved from 
private to public concern (Hansluwka, Lopez and Ruzicka, 1981: 170). 
Therefore, the Constitution of the World Health Organization 
specifically states that 'Governments have a responsibility for the 
health of their peoples which can be fulfilled only by the provision of 
adequate health and social measures.’ (WHO, 1969: 1, cited in UN, 
1973: 107).
The level of mortality and the age-sex mortality pattern play an 
important role in determining the growth of population and trend of 
age-sex structure; they affect also the level of fertility and 
population movement. But, now that mortality has been reduced to 
moderate levels in most developing regions of the world, the level of 
fertility or, conversely, of fertility control will increasingly become 
the decisive factor in population growth (UN, 1973: 107). Moreover, 
because of perceived overpopulation and fears about further population 
growth mainly in a context of limited natural resources and stagnation 
of per capita income, population policies have in many countries
2
emphasized fertility control rather than improvement of health and 
reduction of deaths.
High population growth in many developing countries is caused by 
relatively low mortality and continuing high fertility. Admittedly, 
under these circumstances, nobody denies that fertility control is more 
important for curbing very rapid population growth. However, because 
the health status of a population, apart from its economic and social 
importance, has an obvious bearing on mortality, its importance as a 
variable affecting the quality of the population is also recognized 
(UN, 1973: 107). Therefore, while fertility control is important for 
curbing population size, mortality (or health) control aims at the 
improvement of population quality.
1.1 Demographic Situation and Population Policies
The population of the Republic of Korea passed 40 million in July 
1983. Some experts argue that in view of Korea's limited territory and 
scarce natural resources the optimum level of its population is between 
15 and 20 million (ESCAP, 1983: 37).
After World War II and the liberation from Japanese control, 
during 1945-49 Korea absorbed a great number of immigrants from 
overseas; probably about two million (T.H.Kwon, 1977: 177). Although a 
low rate of population growth resulted from the disruptions of the 
Korean War (1950-53), extremely high natural growth rates of about 3 
per cent per annum were observed between the post-Korean War period and 
the early 1960s when the birth rate began to decline (S.W.Hong, 1978
: 8) .
3However, there was no effective population control policy until
the First Five-Year Economic Development Plan was launched in 1962
(S.W.Hong, 1978: 46-47; S.U.Kim, 1981: 202). Under the Economic
Development Plan, the Government focused mainly on the rapid
development of the national economy: development of export industries,
construction of power stations and highways, etc. The only population
policy action in the Development Plan, the Family Planning Programme,
was introduced in 1962 for the first time in Korea. The expansion and
increase of economic production brought about a rapid change in
socioeconomic conditions. Concurrently, family planning soon spread
through the whole country and made a great contribution to the decrease
1
of the total fertility rate from 6.1 in 1960 to 2.8 in 1980 (National 
Bureau of Statistics <NB0S>, 1981: 4).
From the second half of the 1960s, the implementation of the 
objectives of the Development Plan caused a serious population problem, 
namely the rapid concentration of population in urban areas, especially 
in the metropolitan areas of Seoul and Pusan. The Korean economy began 
its dramatic transformation from a low-growth rural-based economy to a 
rapidly growing urban industrial economy and, as a result, the 
rural-urban disparities in many aspects of life widened. This 
contributed to massive internal migration from rural to urban areas.
At the beginning, the growing concentration of population in urban 
areas was helpful for the acceleration of economic development and the
1
The effects of the family planning programme on fertility decline 
were estimated to be as much as 28 percentage points of the total 
decline of 45 per cent during 1960-75 (Kong, et al., 1981: 159).
4decrease of high fertility. As a result of this urban concentration 
there was a supply of cheap labour for the rapidly growing industries, 
national product increased, the traditional large family system began 
to break down, and the age at first marriage rose. However, the 
rapidly increasing population in urban areas brought serious problems, 
increasing after the 1960s, such as air pollution and shortage of 
housing and public facilities. The government started to introduce 
policies aimed at a reduction of migration to the metropolitan areas 
and redistribution of the population from those areas: urban-industry 
decentralization, the Saemaul (New Community) Movement for rural 
development, and removal of institutes of higher education from Seoul, 
were formulated and implemented during the 1970s (D.W.Nam and K.K.Ro, 
1981: 652-657). As a result, the annual population growth rate of 
Seoul decreased from 9.4 per cent during 1966-70 to 3.9 per cent during 
1975-80.
Although government policy has been primarily directed toward 
economic rather than social development, life expectancy increased 
significantly between 1955-60 and 1978-79; from 51.1 to 62.7 years for 
males and from 53.7 to 69.1 years for females (K.S.Koh and I.H.Kim, 
1964; NBOS, 1982b). This increase has been attributed to improvements 
in the standard of living and the increased supply of health manpower 
and facilities developed during this period (Korea, Republic of <R0K>, 
1982: 93). Despite the substantial contribution which the health 
sector has made toward improving the physical well-being of the public 
in the last two decades, a number of critical issues remain unresolved. 
These include nutritional deficiencies among certain segments of the 
population, limited access to health care services in some areas owing 
to concentration of medical resources in urban areas and high cost of
5health care, and insufficient coverage of the population by medical 
insurance and medical aid programmes (ROK, 1982: 93-94).
To set the scene for the mortality analysis in this study, the 
provision of health services and development of health policies since 
1960 will be discussed in detail.
1.2 Status of Health Services and Health Policy
Declines in mortality have often been linked with socioeconomic 
development, the development of medical technology and services, public 
health measures (such as provision of safe drinking water, sanitary 
facilities and introduction of disease control measures) and education 
(Sivamurthy, 1981: 67).
Through successful implementation of the past four development 
plans the Korean economy has achieved rapid growth. In the midst of 
this quantitative expansion of the economy, however, the basic needs of 
the people and the provision of public facilities for daily life were 
largely neglected, and disparities of income distribution widened. 
Social and economic equity thus loomed large as an important issue. 
Beginning with the Fourth Plan (1976-81), special attention has been 
paid to promoting social development (ROK, 1982: 7-8). Thus, owing to 
the success of economic development in the last two decades and the 
efforts for promoting social development introduced during the Fourth 
Plan period, the general social situation has improved (see Table 1.1).
The health policy of Korea has followed a three-pronged strategy: 
to improve the supply and quality of health services by increasing both
6Table 1-1: TRENDS OF SELECTED SOCIAL INDICATORS IN KOREA, 1965-80
Indicators Units 1965 1970 1975 1980 Sources
No. of persons per 
physician 1)
Persons 2095 1773 1801 1493 Appendix 5.1
No. of hospital beds 
per 100,000 persons 2)
Beds 40.3 51.3 60.2
6)
99.7
7)
Beneficiary rate in 
medical insurance 3)
% a
8)
a 8.8 24.0 EPB, 1983
Piped water supply 
ratio 4)
% 18.2 b b
9)
55.0 ROK, 1982
Incidence of absolute 
poverty 5)
% 40.9 23.4 14.6 9.8 KDI, 1983
Notes : 1) Total population / physicians
2) (Hospital beds / total population) x 100,000
3) No. of beneficiaries / total population
4) Percentage of the population supplied with piped water
5) Proportion of persons with income below the minimum subsist­
ence level
6) 1977
7) 1982; 34.4 % (EPB, 1983: 241, Tale 7-8)
8) 1962
9) 1976
a: Not applicable (including magnitude zero) 
b: Not available
health manpower and facilities; to improve health services by 
introducing a health insurance programme; and to improve sanitary 
conditions, with emphasis on improving water supply (D.W.Nam and 
K.K.Ro, 1981: 660). As a result, between 1965 and 1980 the number of 
persons per physician decreased from 2095 to 1493, and the number of 
hospital beds per 100,000 persons increased from 40.3 to 99.7. The 
introduction of a medical insurance programme in 1977 represented a
7
notable landmark in the history of the nation's social insurance system 
(ROK, 1982: 106); the proportion of total population covered by 
medical insurance reached 24.0 per cent in 1980 and 34.4 per cent in 
1982.
However, there is still a large part of the national population, 
in particular farmers and other self-employed workers, who have not 
been covered by public medical insurance. Also, although the proportion 
of population with income below the minimum subsistence level decreased 
significantly, it was still 9.8 per cent in 1980. Furthermore, only 
slightly more than half of the population in 1980 was supplied with 
piped water.
Therefore, when in 1982 the Government launched a new Plan —  the
Fifth Five-Year Economic and Social Development Plan —  it placed major
emphasis on social development and balanced regional development so as
to reduce disparities between the segments of the national population
2
and between different regions (ROK, 1982: iii).
1.3 Mortality Studies on Korean Population
Much has been written and published about mortality in the 
developed countries, but less has been known about the various 
dimensions of mortality in the developing countries (Kpedekpo, 1980: 
475).
2
The targets of social development in 1986, the end year of the Fifth 
Plan, are: 70.0 % of population with piped water supply; 1,227 persons 
per physician; and 65.7 % of population covered by medical insurance 
(ROK, 1982: 172).
8In Korea, unlike the studies on fertility and migration, the 
analysis of mortality began relatively early, in the late 1930s, with 
the construction of a series of life tables based on vital registration 
data (T.H.Kwon, 1977: 24). However, the Korean War caused the civil 
registration system virtually to cease functioning. Since then, delays 
and omissions in reporting births and deaths were so common, that the 
data from civil registration were considered unsuitable for tabulation 
of vital statistics (NBOS, 1982b: 1-2). Moreover, as mentioned 
earlier, because the national population policies focused on the 
reduction of population growth and of the concentration of population 
in urban areas, only studies on fertility and migration have been 
actively conducted.
Although there have been some recent efforts to study mortality 
levels and patterns, most of the studies were limited to the estimation 
of basic mortality rates and construction of life tables from 
population census data using indirect techniques of estimation 
(K.S.Koh, 1967; P.M.Lee, 1967; Y.S.Park, 1970; M.W.Shin, 1971; D.W.Lee, 
1973; T.H.Kwon, 1975; O.H.Kwon and Y.H.Lee, 1975). Among them, 
T.H.Kwon (1975) in particular indicated the problems caused by the 
defects in basic data, and in the methods used for past studies on life 
tables in Korea. He estimated age-specific mortality rates and 
constructed life tables for quinquennial periods 1925-70, and compared 
Korean mortality patterns with those of regional model life tables. 
Subsequently, he discussed Korean mortality patterns in greater detail, 
mainly on the basis of his series of life tables (T.H.Kwon, 1977).
N.I.Kim (1976), using pregnancy history data from the 1971 
National Fertility-Abortion Survey of the Korean Institute of Family
9
Planning <KIFP>, undertook the first multivariate analysis of infant 
mortality in Korea. Since the data from the 1974 Korean National 
Fertility Survey <KNFS>, conducted as part of the World Fertility 
Survey <WFS> Programme, became available in 1977, some full-scale 
studies on infant mortality have been carried out. From the pregnancy 
history data, infant mortality rates were estimated and infant 
mortality differentials were analysed (S.H.Han and H.Y.Lee, 1979; 
J.Y.Park, 1980; C.B.Park and B.T.Park, 1981). C.B.Park and B.T.Park 
(1981: 78 & 83) applied the multiplicative model of Osborn and the 
multistage model of Goodman to the analysis of infant mortality 
differentials and found that the most sensitive factor in infant 
mortality was the birth interval.
To overcome the limitations of indirect estimation of survival 
ratios from census data, and the age related problems of the mortality 
estimates from pregnancy history data, NBOS carried out a new 
experiment in which a dual record survey was undertaken over a two-year 
period 1978-79. From this data set a new Korean life table was 
constructed without the use of model life tables (NBOS, 1982b). The 
study found a male mortality pattern different from that of model life 
tables (NBOS, 1982b), confirming the earlier findings of Coale, Cho and 
Goldman (1980) and Goldman (1980) about the specific age pattern of 
mortality in Korea, as discussed below. Although the new attempt using 
the dual record survey was successful and very valuable, it would be 
difficult to conduct such surveys frequently; also, the limitations of 
a sample survey reduce the value of such undertakings.
While various mortality studies were carried out using census and 
sample survey data, the Government put continuous effort into the 
improvement of vital statistics to supply a permanent source of data
10
for mortality studies on a continuous basis. As a result, another type
of mortality study has been initiated more recently. Coale, Cho and
Goldman (1980) estimated the completeness of Korean death registration
data during the period 1971-75, and found that the female death rates
conformed essentially to the mortality level of Coale and Demeny's West
model life table but male mortality rose above that level after age 
3
40.
Since proper registration data were not available, mortality 
studies on causes of death were based on other sources. Some analysed 
hospital records (J.S.Lee, 1975; E.H.Kwon and Y.O.Ahn, 1977; J.S.Park, 
1977) and others conducted special sample surveys for studies on causes 
of death (M.H.Cha, 1964; E.H.Kwon, 1968; K.S.Kim, 1969a and 1969b; 
K.N.Lee, 1970; K.S.Kim and B.M.Lee, 1977; B.S.Choi, 1977). The results 
varied according to the data used and analytical methods; O.R.Moon and 
J.W.llong (1976) reviewed the past studies and tried to derive from them 
the general pattern of causes of death. Very recently, S.K.Kong, 
J.K.Lim and M.K.Kim (1983) attempted to establish the present status of 
mortality by causes of death using basic cross tabulations from 1980 
death registration records, after they tested the quality of the 
records in three counties. Although their study did not go deeply into 
the analysis of causes of death, their work suggested the feasibility 
of the use of death registration data for futher analysis of mortality 
by cause.
Therefore, it may be said that mortality study on the Korean
3
A more detailed comparison of Korean mortality patterns and model 
life tables is given in Subsection 2.2.3, Chapter II.
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population has reached a turning point since the quality of recent 
death registration data was tested and the value of their use for 
mortality studies was confirmed in particular by Coale e_t al. (1980) 
and S.K.Kong et al. (1983).
1.4 Purposes of the Study
During the 1950s in Korea, there was a relatively rapid decline in 
mortality in spite of socioeconomic stagnation. This mortality decline 
was induced mainly by the introduction of modern medical and 
pharmaceutical technology from the West. But since 1960, the continuing 
mortality decline has been attributed in large part to economic and 
social development. S.W.Hong wrote:
Increasing opportunities for education in general, 
especially in the medical field, improved the hygienic 
conditions of the population and allowed the creation of a 
complete health infrastructure. Increased investment in 
elementary hygiene, improvements in public health and maternal 
and child health, better medical facilities, and a large 
pharmaceutical industry have made great strides in preventing 
and controlling disease. Clearly these medical and 
pharmaceutical developments have directly affected the 
mortality rate. At the same time, improvements in general 
living conditions, in tandem with increasing per capita income, 
have also contributed to the reduction of mortality in many 
ways: these include improved nutrition, better housing, 
recreation, and sports (S.W.Hong, 1978: 39).
Although the mortality level in Korea has dropped markedly in the 
last few decades and is now lower than in most other developing 
countries, it is still fairly high compared with that of more developed 
countries. Therefore, an investigation of how economic development and 
the improvement of social conditions since 1962 (when the First
12
Economic Development Plan was launched) have influenced the change in 
mortality is needed not only for intrinsic academic interest but also 
for the Government’s future development plans.
This analysis will be more meaningful if trends in patterns of 
causes of death are examined along with their demographic and 
socioeconomic determinants. Even in the developed countries, which 
already have low levels of mortality, further declines can be achieved 
not only by increasing positive efforts to maintain good health (such 
as warning against smoking and abuse of alcohol) and reducing the 
fatality of certain diseases, but also by minimizing the existing 
mortality differentials among different sections of the society. To 
achieve this goal, population subgroups with higher mortality, or the 
’high-risk groups', have to be identified so that the required measures 
can be taken to improve their conditions (Hansluwka, 1968).
No national level study on adult mortality differentials in Korea 
has ever been done to discover the 'high-mortality subgroups' or the 
'high-risk groups'. In contrast to adult mortality, a few studies on 
infant mortality have been carried out and have demonstrated the 
existence of marked differentials (N.I.Kim, 1976; J.Y.Park, 1980; 
C.B.Park and B.T.Park, 1981). Therefore, we will analyse the situations 
of mortality differentials by sex and age and their changes in this 
study. The analyses of infant and early childhood mortality 
differentials will be more concentrated on the changes of the 
determinants of such differentials.
Furthermore, Korean mortality transition has been accelerated by 
both modern medical technology (mainly before 1960) and socioeconomic 
development (mainly after 1960): the characteristics of the
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determinants in the mortality decline include those usually found in 
both developed and developing countries. Thus, from Korean mortality 
transition a general pattern of changing determinants in mortality 
defferentials with the progress of socioeconomic development will be 
analysed to find the exact present situation of the mortality 
transition and to show the perspectives of the mortality changes in the 
near future.
1.5 Data Sources
The present study is based on the data collected through vital 
registration during the period 1970-81, the 1970, 1975 and 1980 
censuses, and the 1974 Korean National Fertility Survey. In those 
instances in which the published information was inadequate, more 
detailed tabulations of vital registration returns and censuses were 
obtained from the National Bureau of Statistics of Korea. Data from the 
fertility survey were derived directly from the original tape provided 
by the WFS Headquarters, London.
The modern vital registration system in Korea was established in 
1909 (N.I.Kim, 1979: 68). During the Japanese colonial period 
(1910-45), the vital statistics were fairly complete because of the 
strict procedures applied under Japanese rule. Hence, the first Korean 
life table could be based on actual vital registration data between 
1926 and 1930 (NB0S, 1982b: 1). After liberation, because the strict 
controls were no longer in effect and, later, the Korean War destroyed 
the operation of every existing registration system, the completeness 
of registration became too low to use for vital statistics for
14
mortality analysis (see Table 1.2). This situation continued to the 
early 1960s without any effective efforts to improve the completeness 
of registration.
Table 1-2: ESTIMATED COMPLETENESS OF DEATH REGISTRATION,
KOREA, 1910-65
Period
Death Rate (per 1000) Completeness 
of Death 
Registration 
(per cent)
Recorded
Rates
Estimated
Rates
1910-15 15.7 33.7 46.6
1916-20 24.7 31.6 78.2
1921-25 20.8 29.5 70.5
1926-30 21.6 26.4 81.8
1931-35 20.3 23.3 87.1
1936-40 18.4 21.4 86.0
1941-45 19.2 19.5 98.5
1946-50 10.1 15.8 63.9
1951-55 7.3 14.3 51.0
1956-60 6.9 12.8 53.9
1961-65 7.5 10.5 71.4
Source: E.H. Choe, 1967: 33, Table 3
However, data derived from vital registration are an essential 
source for the measurement of population change and evaluation of the 
success of population programmes, as well as a basis for health 
statistics and social studies (Linder, 1981: 305-306). Hence, the
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Government has increased its efforts to improve the quality of vital
registration data in various ways; designation of the Vital Statistics
4
as Designated Statistics No.3 under the provision of the Statistics
Law in 1962; combination of civil registration items and statistical
information on vital events in 1972; research for the improvement of
the vital statistics system supported by the Government and 
International Agencies such as USAID and UNFPA (E.H.Choe, 1967; 
Institute of Population Problems, 1967; KIFP; 1973; NBOS, 1980; NBOS 
and CPFP, 1981).
Owing to the efforts of the Government, the completeness of
registration has been increasing continuously and steadily. Coale, Cho
and Goldman (1980: 26, Table 7) estimated the completeness of death
registration as 79 per cent for males and 69 per cent for females
5
during the period 1971-1975. When the National Bureau of Statistics
and the Center for Population and Family Planning, Yonsei University
<CPFP> conducted a special retrospective survey for improvement of the
registration system and matched the results with the existing
registration records, they found the completeness of registration to be
over 80 per cent for both sexes in the period from July 1, 1973 to June
30, 1978 (NBOS and CPFP, 1981: 118-125). These ratios increase further
6
when the late-registered events are included.
4
Designated Statistics are selected national basic statistics; they 
are fully supported by the Government and guarantee that the Statistics 
Law obliges respondents to present correct information.
5
The registration data they used were cumulated by the end of 1976 
(Coale et al., 1980: 25, Table 25).
6
The completeness of registration by year is estimated and discussed 
in detail in Chapter II.
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In general, even a registration system that records 60 per cent or
more of deaths represents a potentially very useful source of mortality
information (Preston, 1984: 66). Moreover, since 1980, several useful
methods have been developed to enable use of incomplete registration
data (Preston ert al., 1980; Preston and Hill, 1980; Martin, 1980;
Bennett and Horiuchi, 1981; U.N., 1982a). Although there are
limitations in the Korean Vital Registration System as to the
completeness of the registration, response errors in the information 
7
obtained and late registration, the completeness has become high 
enough to use the data for mortality analysis. Therefore, in this study 
the registration data for the period 1971-80 cumulated by the end of 
1982 will be used to analyse age and sex mortality patterns and 
mortality differentials in Korea. *
The problems with the cause of death data are greater. With the
prevailing shortage of medical doctors and their concentration in urban
areas, a physician’s diagnosis for every death cannot be expected
(S.K.Kong et_ al., 1983: 93). Therefore, no official data on causes of
death were periodically published for public use before 1980 although
the cause of death has been included in the death registration since
the system was introduced in 1909 (N.I.Kim, 1979: 68). A preliminary
cause of death statistics report based on vital registration for the
8
first half of 1979 was published; S.K.Kong et al. (1983) carried out a
7
According to the study of Kong et al. (1983: 98-99), the matching
ratios of the registration records and special survey data in 1981 were 
85 per cent for year of death, 79 per cent for educational level, 78 
per cent for occupation, and 88 per cent for marital status.
8
The classification of registered cause-of-death records for the 
second half of 1979 was not carried out.
17
case study on causes of death based on 1980 vital registration and
found that the data were fairly good for public use. Subsequently, a
complete 1980 cause of death statistics report was released officially
and annual reports have been published since then. Although the
completeness of death registration has improved rapidly since 1960, the
proportion of classifiable causes of death among total registered
deaths is still low: 57 per cent in 1980 and 77 per cent in 1981 (see
Table 3.3). Therefore, cause of death data in this study will be
classified into broad groups of causes and will be used mainly for the
analysis of structures and patterns of causes of death by selected
9
characteristics of the deceased.
The 1970, 1975 and 1980 Population Census data will be used in 
this study mainly as denominators for estimation of death rates by 
various characteristics of the population. Modern census taking in 
Korea began in 1925. Since then twelve rounds of censuses have been 
taken, one almost every five years (EPB, 1982a: 12). -Since the 1960
Population Census, post-enumeration surveys have been conducted to 
check the completeness and quality of the census data. The net 
underenumeration ratios have been estimated by cohort analysis since 
the 1970 Population Census (NB0S, 1982c). As shown in Table 1.3, the 
net underenumeration ratios range in most instances only between 1.2 
and 2.8 per cent. Table 1.4 shows that age and sex statements in the 
1975 and 1980 Population Censuses were fairly accurate.
For the analysis of infant and child mortality, the information,
9
For more detailed discussion on limitations of death registration 
data for mortality and cause-of-death analyses, see Section 3.2, 
chapter III.
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Table 1-3: NET UNDERENUMERATION RATES OF KOREAN POPULATION
CENSUSES, 1960-80
Census Year Estimates 
from PES
Estimates from 
Cohort Analysis
1960
1)
1.2 _
1966
1)
2.4 _
1970
2),3) 
4.8 2.8
1975
2),3) 
3.7 2.0
1980
1)
1.8 2.0
Notes: 1) Estimated by response-bias type interview.
2) Estimated by response-variance type inter­
view.
3) Failed to match the migrants properly 
(Non-matching rate in 1975: 49 %).
Source: NBOS, 1982c
gathered on the respondent's retrospective pregnancy history from the 
1974 KNFS, which was undertaken as part of the World Fertility Survey, 
will be analysed by demographic and socioeconomic characteristics of 
the respondents and their families. In the Korean survey, about 18,000 
households were selected for the household survey and about 5,000 
eligible women (ever-married aged between 15 and 49) for the individual 
survey. The sample design aimed at a self-weighting, nationally 
representative, probability sample. Enumeration districts (ED's) of the 
1970 Population and Housing Census were used as the primary sampling 
units (PSU's), with households in the selected PSU's constituting the 
ultimate sampling units (NBOS and KIFP, 1977: 33). Three questionnaires
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Table 1-4: EVALUATION OF CENSUS DATA ON AGE AND SEX STRUCTURE,
KOREA, 1975 AND 1980
Indirect Method 1975
Census
1980
Census
U.N. Secretariat Joint Score 20.8 22.7
Age-Sex Index
Whipple's Index Males 96.3 99.3
Females 96.6 100.0
Myer's Index Males 2.3 2.2
Females 2.4 2.3
Source: NBOS, 1982c: 19-29
—  the household schedule, the individual questionnaire, and the 
community questionnaire —  were used in the survey; only the first two 
questionnaires are used as data sources in the present study. The 
household schedule was used not only as a screening device to identify 
the sample for the individual survey but also as an important source of 
data in its own right. The major components of the individual 
questionnaire were respondent's background, maternity history, marriage 
history, contraceptive knowledge and use, fertility planning, family 
size values, work history and opportunity, and current (last) husband's
background.
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1.6 Outline of the Study
The present study is divided into four main chapters: mortality 
trends and patterns; adult mortality differentials; infant and 
childhood mortality differentials; and changing mortality determinants.
Chapter II presents and discusses the trends of mortality levels 
and patterns. New life tables will be constructed for the 1971-75 and 
1976-80 periods based on registered deaths adjusted for under­
registration. The life tables will be compared with model life tables 
as well as with past mortality patterns in Korea.
Chapter III presents the mortality differentials based on
registration records; these records provide a limited number of
socioeconomic and demographic characteristics of adult deaths. For
children (under age 5), the completeness of death registration is still 
generally too low for an analysis of mortality differentials. 
Therefore, in Chapter IV, the differentials of infant and child 
mortality are analysed from the pregnancy history data of the 1974 
KNFS. Multivariate analyses of the determinants of adult mortality and 
infant and child mortality are also presented in Chapters III and IV, 
respectively. Cause of death patterns by characteristics of the 
deceased are examined together with mortality differentials. The 
analyses of mortality differentials will focus on the change in 
determinants of mortality.
Finally, in Chapter V, the analysis attempts to link the changing 
determinants of mortality with the socioeconomic development. The 
relationships between mortality trends and socioeconomic changes will 
be shown and a general pattern of changing determinants in mortality 
differentials caused by socioeconomic development will be discussed.
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CHAPTER 2
MORTALITY TRENDS AND PATTERNS (1960-1980)
2.1 Introduction
As stated in the preceding Chapter, during the last two decades
Korea has experienced remarkable economic and social development.
During this period there have been important demographic changes in
population growth, distribution, fertility and mortality. Dramatic
reductions in fertility and massive rural-urban migration took place
during the 1960s and 1970s, and there have been numerous indications
that mortality has been declining sharply as well (Cho and Feeney, 
1
1976: 1).
To present a broad outline of how the mortality transition has 
been proceeding, the present chapter discusses the changes in mortality
1
The total fertility rate dropped from 6.1 children per woman in 1960 
to 2.8 in 1980 while the average life expectancy at birth for both 
sexes expanded from 57.5 years in 1961 to 65.8 in 1978-79 (NB0S, 1971, 
1981 & 1982b; EPB, 1983). In the meantime, the proportion of population 
urban doubled from 28.0 to 57.3 per cent during the 1960-80 period 
(calculated from Korean population censuse data).
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trends and patterns; it aggregates the selected existing estimates of 
mortality and estimates recent mortality indicators based on vital 
statistics of the period 1971-80 and on the 1974 KNFS data.
A great number of studies on mortality in Korea have been carried 
out, as outlined in Chapter I. However, since the vital statistics 
tabulated from the vital registration records have recently become a 
useful basic data source for the estimation of mortality levels, 
various new mortality indicators based on vital statistics will be 
produced by recently developed techniques and some estimates based on 
other data sources will also be produced for the systematic discussion 
of mortality changes. Also, new life tables will be constructed for 
1971-75 and 1976-80 to examine the changes in longevity.
Although Korean vital registration has been improving continuously 
and significantly since the 1960s (E.H.Choe, 1967), Korean death 
registration data, especially for the deaths of very young children, 
still have some serious deficiencies which make them unusable for 
direct estimation of mortality (see Section 1.5, Chapter I). However, 
since the late 1960s, the death registration coverage has increased to 
over 70 per cent; it has been proved that the lack of completeness of 
the data in the period 1971-75, could be overcome effectively (except 
for the age group less than 5 years) by some of the newly developed 
techniques (Coale, Cho and Goldman, 1980: 23-28; Zlotnik, 1981: 202-209 
and 240-253; Bennett and Horiuchi, 1981: 213-214; Preston, Coale, 
Trussell and Weinstein, 1980: 197-200).
Thus, estimation of the completeness of the Korean death 
registration data, estimations of age specific death rates (5 years of 
age and over) and of infant and child (less than 5 years of age)
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mortality, and construction of life tables will be carried out to 
examine changing mortality levels and patterns.
2.2 Age-Sex Pattern of Mortality (Age 5 and Over)
2.2.1 Completeness of Death Registration Data, 1971-75 and 1976-80
In recent years, several indirect methods have been suggested for 
estimation of the completeness of death registration (Preston, 1984: 
66). Bennett and Horiuchi (1981) reviewed five of them: (1) Brass's 
growth balance method (Brass, 1975); (2) Preston and Coale's method 
(Preston, Coale, Trussell and Weinstein, 1980); (3) the technique of 
forward projection; (4) intercensal cohort survival method (Brass, 
1979; and Trussell and Menken, 1979; Preston and Hill, 1980); and (5) 
Martin's modified Brass's method (Martin, 1980). Bennett and Horiuchi 
(1981: 208) stated that all these methods have two major 
characteristics: first, they provide estimates of the completeness of 
death registration relative to the completeness of census enumeration; 
second, all assume a closed population, constant level of completeness 
of death registration, and accurate age recording. Bennett and Horiuchi 
modified the method developed by Preston et al. (1980) so that the 
assumption of stability is no longer necessary.
Recently, Preston (1984) examined five methods for estimation of 
the completeness of death registration data, which include Brass 
(1975), Preston and Coale (Preston al., 1980), Bourgeois-Pichat
method (Organization for Economic Co-operation and Development, 1980),
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Bennett and Horiuchi (1981), and Preston and Hill (1980). After 
discussing four important sources of error in indirect methods (age 
overstatement of deaths at higher ages, census underenumeration, age 
variations in death registration completeness, and international 
migration), Preston concluded:
Among the other techniques described here, that of Bennett 
and Horiuchi appears particularly promising. It requires nearly 
the same input as the Preston and Coale method and is based on 
similar mathematical development, but it dispenses with the 
assumption of stability; and it shares with the Preston and 
Coale method the absence of dependence on the assumption that 
registration is invariant to age (Preston, 1984: 71-72).
When deciding which of the methods of estimation of completeness 
of death registration to use, certain characteristics of the population 
data and trends must be considered. The underenumeration in the recent 
Korean population censuses was only around 2 per cent and the age-sex 
information was fairly correct (NBOS, 1982c). The population is 
virtually a closed one. Although the number of emigrants has increased 
since the 1960s (S.W.Hong, 1978: 19), their ratio to the total 
population was only 1 per 1,000 in 1980 (NBOS, 1981: 55). Furthermore, 
Korea has experienced big changes in mortality and fertility levels in 
the last two decades and hence cannot be considered to approximate a 
stable population model. Thus, the method of Bennett and Horiuchi, 
which does not require the assumption of stability, will be the most 
suitable method for the analysis of the completeness of the Korean 
death registration data in this study.
The Bennett and Horiuchi method is based on the approach that 
Preston and Coale employed. The following relationship obtains in a
stable population:
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N(a) = 2  D(x)exp[r(x-a)]
x=a
O
where N(a) is the estimate of the number of persons at age a in a 
stable population N(a), with growth rate r, and D(x) is the number of 
deaths at age x. The completeness of death registration can be
O
estimated as N(a)/N(a). Since, for more robust measures of
O
completeness, cumulation of N(a) and N(a) would tend to absorb some of 
the distortion resulting from age misreporting and differential 
registration and enumeration by age, the formula which is the basis for 
computing the estimated age distribution is:
O  O
N(a-5) = N(a)exp[5r] + D exp[2.5r]
5 a-5
O
where N(a) is the number of persons aged a estimated iteratively by
this equation and D is the number of deaths occurring within the
5 a-5
age group a-5 to a.
The above relationship is strictly valid only in stable 
populations. When a population deviates from stability, however, r is 
no longer a constant but, rather, varies over time and, hence, with 
age. So, the above Preston and Coale method is modified as follows:
O O
N(a-5) = N(a)exp[5 x r ] + D exp[2.5 x r ]
5 a-5 5 a-5 5 a-5
where r is the growth rate experienced by those in the age group
5 a-5
O
a-5 to a. From all values of N(a), the estimated number of persons in
O
the age group a to a+5, N , can be computed as
5 a
o o o
N = 2.5 [N (a)+N (a+5 ) ] 
5 a
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For the open interval, the following formula is derived from a 
relationship found to hold in populations that are stable above age a_:
° . 2 
N(a) = D(a+)(exp[r(a+)E(a)] - [r(a+)E(a) /6])
where r(a+) is the rate of growth in the open interval, and E(a) is the 
expectation of life at the beginning of the open interval.
The completeness of death registration by age group will then be
O
estimated as N / N
10 a-5 10 a-5
Bennett and Horiuchi (1981: 211-214) applied their method to
Swedish males for the period 1965-70, as an example of a destabilized 
population in which deaths and population are known to be virtually 
completely recorded; and to Korean females for the period 1970-75, as 
an example of severely defective data. In both examples they confirmed 
that the use of age-specific growth rates yields all ratios of
O
N / N for Swedish males of approximately unity and a far 
10 a-5 10 a-5
smoother set of ratios for Korean females than those obtained under the 
assumption of stability. They concluded that:
In spite of some limitations, most of which are shared with 
other methods for estimating underregistration, our analysis of 
data from Sweden and Korea seems to suggest that, if this 
method is used judiciously, then reliable estimates of 
completeness can be computed (Bennett and Horiuchi, 1981: 216).
In accordance with the technique of Bennett and Horiuchi, we 
estimated the completeness of Korean death registration data for the 
periods 1971-75 and 1976-80. We aggregated older age groups and set our 
open-ended interval at age 65+, because, in general, ages of the living
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and the dead are less accurate for older persons whose ages tend to be
2
overstated (Bennett and Horiuchi, 1981: 211). The expectations of
life at the beginning of the open-ended interval by sex and period were
estimated from the median mortality levels of U.N. Model Life Tables
for developing countries corresponding to the survival ratios by 5-year
age group of the 1971-75 Korean life tables (U.N., 1982a: 334-335) for
the period 1971-75 and the 1978-79 Korean life tables (NBOS, 1982b:
3
18-19) for the period 1976-80.
The ratios of N / N and age specific death rates within 
10 a-5 10 a-5
age range 5 to 64 years were calculated for the periods 1971-75 and
4
1976-80; they are shown in Table 2.1.
2
Because of inaccurate reporting of ages among older persons, the 
procedures recommended by Bennett and Horiuchi (1981) are to employ an 
open-ended interval that begins at a relatively low age (say 60) even 
though details may be available for higher ages.
3
The mortality patterns of the two recent Korean life tables are 
comparable to the UN Model Life Tables for developing countries ('Far 
Eastern pattern' for males and 'General pattern' for females). The 
reference periods of the Korean life tables also are matchable to the 
present study. Thus, we calculated the median levels corresponding to 
model life tables within age range 5 to 64 and decided the life
expectation at age 65 from the median levels. The results are:
1971-75 1976-80
Males F emales Males Females
Median level of E(0) 
Corresponding value of E(65)
58.2
10.3
63.1
13.7
62.6 70.2
11.2 15.4
Source: Appendex 2.1
4
The NBOS has continuously released the vital statistics only since 
1970.
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Table 2-1: COMPLETENESS RATIOS OF KOREAN DEATH REGISTRATION DATA
ESTIMATED BY THE BENNETT AND 
1971-75 AND
HORIUCHI
1976-80
METHOD, KOREA,
Age
1971
1)
-75
1)
1976-80
Bennett & 2) 
Horiuchi's 
Estimates
Males Females Males Females
(Females, 
1971-75)
5 1.015 .807 1.156 .960 .672
10 .987 .785 1.123 .929 .655
15 1.002 .790 1.157 .951 .663
20 1.012 .798 1.199 .976 .673
25 .996 .787 1.213 .967 .661
30 .981 .778 1.189 .956 .650
35 .947 .772 1.129 .953 .645
40 .932 .764 1.109 .949 .641
45 .941 .765 1.059 .943 .642
50 .956 .768 1.045 .939 .645
55 .964 .772 1.047 .939 .648
60 .982 .779 1.063 .940 —
Median .981 .779 1.126 .950 .650
Sources: 1) 1970, 1975 and 1980 Population Censuses and death 
registration data cumulated by the end of 1982 
(Basic data are given in Appendix 2.2).
2) Bennett and Horiuchi, 1981: 214, Table 2.
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All the completeness ratios of Korean death registration are, 
according to our calculations, higher than 77 per cent and the ratios 
for males are higher by about 20 percentage points than for females 
during both periods. The reason that the completeness ratios for 
females during 1971—75 exceed by about 13 percentage points those 
calculated by Bennett and Horiuchi (1981: 214) is the effect of late 
registration: the registration data used in our study are cumulated by 
the end of 1982 and, hence, contain a comparatively large proportion of 
late registered deaths; those in Bennett and Horiuchi contained late 
registrations as they were known by the end of 1976.
In the case of males during 1976-80, the ratios are over 1, which 
means that the number of deaths registered during the period is 
greater, in extreme instances by as much as 21 per cent, than the 
expected number of deaths. This result indicates that some deaths 
occurring before the reference period were registered by the end of 
1982 as occurring during the reference period. The Government has 
conducted five extensive campaigns to improve vital registration since 
1970: in 1970, 1971, 1976, 1977 and 1980 (NB0S, 1980: 282). Therefore, 
a great number of deaths omitted earlier may have been registered 
during the campaigns and some of them were wrongly recorded as deaths 
which had occurred recently.
The over-registration ratio is relatively high in particular among 
young age groups (ages 10 to 34). This may be partly due to the census 
underenumeration which in these age groups was found to be relatively 
high (Coale, Cho and Goldman, 1980: 50 and 58; NBOS, 1982c: 41 and 57).
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2.2.2 Age-Sex Pattern of Mortality
° 3
If C is the ratio of N / N in the above section, the adjusted 
5 x 5 a 5 a
death rates are calculated in a straightforward manner as:
m = ( D / C )  . ( 1 / N )
5 x  5 x 5 x  5 x
for x = 5, 10, .... , 60
where m is the age specific death rate between ages x and x+5, D is 
5 x 5 x
the number of registered deaths to persons aged jc to x+5 and N is the
5 x
population aged x to x+5. The m values are shown in Table 2.2. The
5 x
age-specific death rates obtained by this adjustment procedure appear 
to be plausible in comparison with the known patterns of other Korean 
life tables.
The ASDRs of all age groups recorded a big decline during the five 
years between the periods 1971-75 and 1976-80. Among the late childhood 
and young adult ages 5 to 34 years for both sexes, the death rates 
decreased by over 20 per cent for males and over 30 per cent for 
females, except for the female age groups 5-9 and 15-19, where they 
decreased by over 20 per cent.
Among young persons, the mortality decline in the 15-19 age group 
is lower than in the two adjacent age groups. The mortality declines
5
Although the completeness ratios were estimated by N / N for
10 a-5 10 a-5
10-year age group, to adjust number of deaths by 5-year age group the
O
corresponding multiplier C , should be calculated from N / N (see
5 x 5 a 5 a
the example in Pujol, 1985).
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Table 2-2: AGE-SPECIFIC DEATH RATES BY SEX, KOREA, 1971-75
AND 1976-80 (PER THOUSAND PERSONS)
Age Group
1971-75 1976-80 Decrease (%) of ASDR
Males Females Males Females Males F emales
5- 9 1.95 2.12 1.48 1.60 24.1 24.5
10-14 1.61 1.69 1.06 1.17 34.2 30.8
15-19 2.64 2.35 2.02 1.73 23.5 26.4
20-24 3.07 3.09 2.23 1.98 27.4 35.9
25-29 3.00 3.38 2.22 1.96 26.0 42.0
30-34 3.76 3.70 2.82 2.35 25.0 36.5
35-39 4.78 4.07 4.53 2.95 5.2 27.5
40-44 7.70 5.37 6.99 3.96 9.2 26.3
45-49 11.66 7.10 10-52 5.47 9.8 23.0
50-54 19.00 10.18 16.40 7.80 13.7 23.4
55-59 27.01 13.74 25.13 11.16 7.0 18-8
60-64 40.41 20.66 35.80 16.46 11.4 20.3
Sources: 1) Table 2.1
2) 1970, 1975 and 1980 Population Censuses
3) Death registration data cumulated by the end of 1982
among young female adults (age groups 20-24, 25-29, and 30-34) are the
largest. In the more developed countries, a very similar pattern of
change in mortality level by age is often shown, the main reason being
that mortality from accidents increased in the age group 15-19 and
large reductions in mortality from tuberculosis occurred among young
adult women (U.N., 1982b: 13). In the countries of the ESCAP region
considerable reductions in mortality among women of childbearing ages
were also recorded because of reduced maternal mortality and a 
reduction in fertility (Ruzicka, 1983a: 243).
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However, among adults (age groups over 35 years) the rates of
decline were lower than for the younger age groups: around 10 per cent
for males and over 20 per cent for females.
Mortality decline of 20 or 30 per cent over a span of 5 years is
particularly remarkable considering that it occurred at levels of
mortality which were not excessively high compared with other
6
developing countries. Mortality improvement, in relative terms, was 
greater for females than for males in every age group except 10-14 
years where it was about the same for both sexes. At the younger ages, 
the mortality decrease registered by females was only slightly higher 
than for males. After the age of 20, the differences become bigger, 
more than 10 percentage points. The greatest disparities between the 
sexes in mortality improvement occur, however, at ages 35 and over, 
where proportionate declines are at least two times and, exceptionally, 
as much as five times greater for women than for men. These
differences in relative mortality declines between males and females 
reflect the differential success in reducing mortality from the various 
causes of death (see Subsection 3.4.2, Chapter III).
Data from most national life tables indicate that nearly
universally females have lower mortality than males (U.N., 1983b: 7).
However, this general pattern does not apply to Korean death rates by
sex. In Figure 2.1 the sex ratios of mortality by age group are
presented. The ratio for age group x to x+5 is M / F where M is the
5 x 5 x 5 x
6
Mortality levels of Korea are comparable with the model 'West' level 
18 for the period 1971-75 and level 20 for 1976-80.
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age specific death rate for males and F is the corresponding value
5 x
for females. This ratio, when greater than unity, indicates excess male 
mortality, and less than unity implies excess female mortality.
In 1971-75, the ages at which excess female mortality appeared are 
young children aged 5-9 and 10-14, and the prime ages of childbearing, 
20-24 and 25-29. But as mortality rates declined, females benefited 
disproportionately more than males, with the result that in 1976-1980 
the typical pattern of excess male mortality was now exhibited at ages 
20-29 as well. However, among the younger age groups, the excess female 
mortality remained. Among all the adult age groups the relative excess 
of male mortality has increased.
This phenomenon was also observed in the previous mortality
studies (Table 2.3). In 1948 and 1955 the excessive female mortality
extended over the age range from 5 to 29 years. Since then, the age
groups in which the death rate for males was higher than for females
has moved gradually to the lower age groups and after 1970 the excess
female mortality remained only among children under age 10. Although
there are some limitations to direct comparisons of these sets of age
7
specific mortality rates, it can, nevertheless, be concluded that 
since 1955 female mortality has decreased faster than male mortality in 
particular among the young age groups.
7
The death rates in the various studies in this comparison were 
derived from different basic data: death registration data (1971-75), 
population census data (1948, 1955, 1955-60 and 1960), and demographic 
sample surveys (1978-79); different methods were used for their 
estimations of mortality rates: direct estimation (1971-75, 1978-79), 
and census survival method (1948, 1955, 1955-60, and 1960).
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According to Preston (1976: Chapter 6) excess female mortality 
during childhood is mainly a characteristic of populations at the 
lowest levels of life expectation. If that is generally true, the 
Korean mortality pattern by sex is not as one would expect, considering 
that excessive female child mortality persists at a relatively high 
level of life expectation at birth. But in other developing countries 
similar mortality patterns (excess female mortality during childhood) 
are also found among relatively low mortality populations such as Hong 
Kong, Costa Rica, Sri Lanka, and Mexico (U.N., 1983b, 1982a and 1982b; 
Caldwell and Ruzicka, 1984). It was also observed in some Asian 
countries that the instances of higher female than male mortality were 
limited to a narrow range of ages, and that in some countries (e.g. Sri 
Lanka) the sex differential has become relatively smaller (Ruzicka, 
1983a). The reason for the persistence of higher female than male 
child mortality is generally associated with greater care given to male 
than female children, as such differentials are observed in the 
societies with a traditional strong preference for male offspring 
(India, Pakistan, Bangladesh, Sri Lanka). This conforms to the Korean 
mortality pattern and its change over time.
2.2.3 Korean Mortality Patterns and Model Life Tables
Although some demographers pointed out earlier the differences 
between Korean mortality patterns and model life tables (Ishi, 1972; 
T.H.Kwon, 1977), the first study which established the characteristics 
of the Korean mortality pattern was that of Coale, Cho and Goldman 
(1980). After adjusting the Korean death registration data for the
37
period 1971-75 for under-registration, and comparing the Korean 
mortality patterns with those of the ’West' model life tables, they 
summarized the results of the comparisons as follows:
The female death rates conform to essentially the same level 
of West mortality from age groups 5-9 to 60-64; male mortality 
is at about the same West level as female mortality under age 
40, but is at sharply decreasing levels (higher mortality) at 
higher ages (Coale, Cho and Goldman, 1980: 24-25).
Similarly, Goldman (1980) noted the existence of such a 
distinctive pattern of mortality in other Far Eastern populations: 
Taiwan, Hong Kong and Singapore. This pattern is characterized by high 
male death rates at older ages relative to the death rates at younger 
ages and very high sex ratios of mortality at the older ages. Goldman 
also observed that the excess mortality of men (as measured by 
deviations from model life tables) has decreased with time and 
suggested that the disappearance of the excess mortality has been 
caused by some type of 'cohort phenomenon' and by sex differences in 
particular causes of death (Goldman, 1980: 10-11).
The two newly derived sets of Korean age specific death rates fit 
exactly the above descriptions. In Figure 2.2, the sets of age specific 
death rates of the periods 1971-75 and 1976-80 show that male death 
rates deviate considerably from those of the 'West' model life tables, 
while women's rates essentially conform to the 'West' model around 
level 18 for 1971-75 pattern and level 20 for 1976-80. The mortality 
rates for males show a steady and increasing departure from the implied 
level of the model life tables with increasing age, especially from 35 
or 40 years of age.
If we compare Korean mortality patterns with the new United
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8
pattern' for males and 'General pattern' for females (Figure 2.3), the 
deviations of male death rates from the model virtually disappear 
although there are some differences among young age groups. The 
relationship of Korean female mortality to the 'General pattern' of the 
United Nations model life tables is very similar to that of the 'West' 
model life tables mentioned earlier.
Although the mortality patterns for both sexes conform fairly
closely to the United Nations model life tables ('Far Eastern pattern'
for males and 'General pattern' for females), Korean mortality is
characterized by higher death rates for younger ages and lower
mortality for older ages compared with the model life tables. These
patterns can be easily analysed using the Brass logit system (Brass,
1975). In Section 2.4 it will be seen that if we calculate the values
of a and b from logit( q )=a+b.logit( q ), where q is for standard
n x n xs n xs
life table, the value of b rose from 0.902 for males and 0.820 for 
females in 1971-75 to 0.965 and 0.887, respectively in 1976-80. The 
parameter b varies the balance of mortality between younger and older 
ages. When mortality level is lower for the older ages and higher for 
the younger ages compared with the standard pattern, the parameter b
8
The Korean male population was included in the population groups 
used for the construction of 'Far Eastern pattern', but its female 
population was used for only 'General pattern'. The 'Far Eastern 
pattern' is characterized by high older-age death rates relative to 
younger-age death rates and the 'General pattern' is constructed as an 
average of all the life tables (U.N., 1982a: 5 & 15).
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becomes less than unity. Therefore, we can summarize that the Korean 
mortality levels and patterns changed in exactly the same way for both 
sexes during the periods 1971-75 and 1976-80: the level declined 
between the two periods. The age pattern of mortality is still 
relatively lower for the older ages and higher for the younger ages 
than the corresponding patterns of U.N. model life tables. This pattern 
has continued but the deviations of the age pattern from the model life 
tables have become smaller over time.
9
2.3 Trends in Infant and Child Mortality (Age 0 to 4)
The infant mortality rate is considered a sensitive indicator of 
the general health conditions of a community or a country 
(Chandrasekhar, 1972: 77; U.N., 1982b: 123; Rutstein, 1983: 7): high 
infant mortality is generally associated with a high mortality level at 
other ages. In spite of the data limitations, the study of Korean 
infant mortality has been conducted continuously since the early 
twentieth century. However, until the 1960s, the measurement of infant 
mortality in Korea was often not very accurate because of the 
difficulty of obtaining reliable data (ESCAP, 1975: 174-175). Although
9
The variation of a _ leads to a parallel shift from the standard. 
However, when we use logit( q ) values, the value of a is not used as a
n x
parameter of the level compared with the standard life table mortality 
level because the logit( q ) values are changed into positive ones at
n x
extremely high age groups, such as 80 years and over, so that it cannot 
vary with the balance of the mortality levels between lower age groups 
and higher age groups.
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the reported coverage of death registration in Korea has increased very
rapidly since the early 1960s and has now reached around 90 per cent
for all age groups, the reported coverage of death registration for
children under 5 years of age is still too low to be analysed and the
various techniques for the estimation of the completeness of death
registration are not suitable for completeness of reporting on infant
and early childhood (age 1 to 4 years) deaths. One of the other major
limitations is high underenumeration in population censuses of those
10
aged less than 5 years.
11
Since 1970, however, some reliable national fertility surveys 
have provided pregnancy history data for the study of infant and child 
mortality. N.I.Kim (1976) and C.B.Park and B.T.Park (1981) estimated a 
series of infant mortality rates and conducted a study on infant 
mortality differentials.
Selected estimates of infant mortality rates since 1925 are given 
in Appendix 2.3. The Korean infant mortality rate was probably over 200 
per thousand live births in the 1920s. However, the rate declined so 
rapidly that it reached less than half of that level after about 30 
years and dropped to less than 40 per thousand live births in the late 
1970s.
10
According to the Post Enumeration Survey for the 1980 Population 
Census, the net underenumeration rate of the age group 0 to 4 was 2.97 
per cent, which was one and half times the average for all ages (NBOS, 
1982e: 57, Table 1).
11
The national fertility surveys are the 1971 Fertility-Abortion 
Survey (KIFP, 1973), the 1974 Korean National Fertility Survey (NBOS 
and KIFP, 1977), and the 1976 Fertility and Family Planning Evaluation 
Survey (B.T.Park, B.M.Choi and H.Y.Kwon, 1978).
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Direct Estimates of Infant and Child Mortality
The infant and child mortality rates in this study are estimated
directly from the 1974 Korean National Fertility Survey (KNFS). Infant
mortality is expressed as the probability of dying before exact age
one, q for each cohort of live births. Child mortality (1-4 years of 
0
age) is measured as the probability of dying before exact age five for
those children of a birth cohort who survived to age one, q . Although
4 1
the difference is not very big, the advantage of these measures as
12
opposed to the conventional ones is that the infant or child deaths
used in the numerator relate to those exposed to the risk of death. The
probability-type measures q and q , reflect adjustment to the effect
0 1 4
of period-related events, such as wars, famines and epidemics, which 
affect all or several cohorts simultaneously, not only a given cohort 
(Rutstein, 1983: 11).
Tables 2.4 and 2.5 present the trends of infant and child
mortality probabilities by sex. We also computed probabilities of
13
neonatal and post-neonatal mortality, toddler mortality, q and
1 1
mortality of children from age 2 to 4 years inclusive, q . These
3 2
estimates are presented for the cohorts of children born in 1955-59,
12
The conventional measure of mortality is defined as the number of 
deaths of infants under one year of age registered in a given year per 
thousand live births in the same year. The conventional early child 
mortality rate is the annual number of deaths at age 1-4 years survived 
of the mid-year population in the same age group.
13
The probability of post-neonatal mortality is the number of deaths 
during the post-neonatal period per thousand live births of a birth 
cohort. Thus, the total probabilities of neonatal and post-neonatal 
mortality become those of infant mortality. The neonatal period is 
generally taken as 0-27 days (U .N., 1958: 27), but, because the 1974 
KNFS data were classified only by month, the neonatal period in the 
analysis of the 1974 KNFS data is taken as age of less than one month.
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14,15
1960-64, 1965-69, and 1970-73 (infant mortality only).
Infant mortality of the cohort born in 1965-69 was 49.7 per
thousand births, which was converted into 27.6 for neonatal and 22.1
for post-neonatal mortality. The child mortality ( q ) was 19*9 per
4 1
thousand surviving children aged one and the toddler mortality was 
10*5; of 1000 children surviving to age 2, 9.5 died before their fifth 
birthday.
After the late 1950s a steep decline in infant and child mortality 
occurred in Korea as mentioned earlier (Figure 2.4). Infant mortality
declined from 57.7 per thousand live births in 1955-59 to 42.5 in
1970-73. This indicates a greater than 25 per cent decline in infant
mortality during the 15-year period between the 1955-59 and 1970-73
birth cohorts. The decline in child mortality from age 1 to 4 inclusive
is even more pronounced: mortality dropped from 45.5 per thousand
children aged one year in the 1955-59 birth cohort to 19.9 in 1965-69, 
which is less than half of the earlier level.
The decline in the infant mortality rate was mostly caused by the 
decline of post-neonatal mortality, not of neonatal mortality (see 
Figure 2.4). Neonatal mortality stayed at nearly the same level,
14
Since only women up to age 49 at the time of the survey were 
interviewed, information about the mortality of children is limited to 
those born to progressively younger mothers as the reference period is 
further in the past (Rutstein, 1983: 17). Furthermore, Korea has 
experienced two serious periods of social disorder, World War II and 
the Korean War, between 1940 and 1953. Therefore, we have limited the 
birth cohorts to those born between 1955 and 1973.
15
Since the 1974 KNFS was conducted between September and November 
1974, only infant mortality among the children born in 1970-73 and at 
least one year before the survey could be calculated.
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F i g u r e 2 - 4 :  TRENDS OF PROBABILITIES OF DYING, q ( 0 ) ,  q ( 1 )  and ( 3 ) q ( 2 ) ,
KOREA, 1 9 5 5 - 1 9 7 3
6 0 -i
1
2 0 -
1955
\
\
1960 1965
Year of Birth
1970
Neonatal
Neonatal 
Irvfant, q(Q) 
Toddler, q(l)
(3)q(2)____
WqQ)____
1975
S o u r c e :  The 1974 K o r e a n  N a t i o n a l  F e r t i l i t y  S u r v e y
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around 25 per thousand live births, during the approximate 15-year
span, while post-neonatal mortality fell to nearly half of the level in
16
the 1955-59 birth cohort.
The level of mortality both of toddlers between ages one and two, 
and of young children from age 2 to 4 inclusive has declined very 
significantly during the 10- or 15-year span, although the toddler 
mortality rate did not change in the first five years of that span. The 
decline in mortality of young children proceeded more rapidly and 
steadily, from 28.4 per thousand children at age two in the 1955-59 
birth cohort to 9.5 in the 1965-69 birth cohort, than the decline of 
toddler mortality, which fell from 16.8 per thousand children at age 
one to 10.5 during the same period.
Many demographers (Preston, 1980: 289; Somoza, 1980; Meegama, 
1982; U.N., 1982b; Rutstein, 1983) have observed that as infant and 
child mortality declines, the reduction is more rapid for mortality 
after the first year of life, and within the first year, after the 
first month. The infant and child mortality change in Korea also 
conformed to this pattern. Child mortality among older children has 
changed more rapidly than among younger children and the mortality 
decline of every age group under age 5, except for the neonatal period,
16
For the plateau, or even the rise of neonatal mortality level 
during the 15-year span, we may consider two kinds of reasons. The 
earlier cohorts include only the births to younger mothers, e.g. 
mothers aged from 15 to around 35 years for the 1955-59 cohort. Thus, 
infant mortality, particulary neonatal mortality rates may be 
underestimated because of the omission of the births to older mothers; 
these births have a higher endogenous risk of death (for more detailed 
discussion, see Chapter IV). The other reason is that the earlier child 
and/or new-born child deaths are easily forgettable. The relatively low 
neonatal mortality rates among the earlier cohorts partly resulted from 
these causes.
4)
accelerated after the 1960-64 birth cohort, when the first economi: 
development plan was launched in Korea. Further analysis of tha 
determinants of the rapid decline of the infant and early childhool 
mortality level will be presented in Chapters IV and V.
At high levels of infant mortality, the proportion of infants 
dying in the first month of life is generally lower than at low levels 
of infant mortality. The proportion of neonatal deaths among total, 
infant deaths in Korea, namely 55.5 per cent in the 1965-69 birti 
cohort, is usually observed when the infant mortality rate is below 50; 
in such situations, international experience shows that between o k  
half and two thirds of all infant deaths occur during the first monti 
of life (U.N., 1982b: 126-127).
When we consider the relative distribution of infant and chili 
deaths, it becomes clear that infant deaths constitute a relatively 
higher proportion of all deaths under age 5 when the mortality level is 
declining. From Table 2.6, between the two birth cohorts of 1955-52 
and 1965-69 the proportion of infant deaths increased from 58 to 73 per 
cent. Moreover, the increase in the proportion of infant deaths was 
due to the increase in the proportion of neonatal deaths and tte 
decrease in the proportion of child deaths was due to the big decrease 
of deaths at ages 2-4 years.
Puffer and Serrano (1973), in their study on child mortality ii 
American countries, summarized the distribution of childhood deaths by 
age around 1968-70 for Argentina, Brazil, Canada, Colombia, Jamaica, 
Mexico and California. Three quarters of childhood deaths occurred a: 
ages under 1 year and only one quarter at ages 1-4 years. This is very
similar to the death distribution of the 1965-69 birth cohort in Korea
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Table 2-6: PERCENTAGE DISTRIBUTION OF DEATHS BY AGE GROUP AMONG
CHILDREN AGED 0-4 YEARS, KOREA AND SELECTED COUNTRIES
Korea
2)
American
Countries
Selected 3) 
W.European 
Countries
4)
Developed
Countries
Age vjiroup
1965-
1)
-69 1955-
1)
-59 1968-70 1950 Mid-1970s
Under 5 Years 100 100 100
Under 1 Year 73(100) 58(100) 75(100) (100) (100)
Neonatal 40( 55) 22 ( 38) 32( 43) ( 53) (Over 70)
Post-Neonatal 33 ( 45) 36( 62) 43( 57) ( 47) (Less than
30)
1-4 Years 27 42 25
1 Year 15 16 15
2-4 Years 12 26 10
Notes : 1) Birth year
2) Included Argentina, Brazil, Canada, Colombia, Jamaica, 
Mexico and United States (California) around 1968-70.
3) Included Belgium, Finland, France and West Germany. The 
average infant mortality rates were about 50 per thousand 
births.
4) The average infant mortality rates are about 16 per 
thousand births.
Sources: a) Korea : The 1974 Korean National Fertility Survey
b) American Countries : Puffer and Serrano, 1973: 62, Table 17
c) Selected Western European Countries: U.N. Demographic Year­
book, 1957, Table 13.
d) Developed Countries: U.N. Demographic Yearbook, 1981,
Table 16
although the proportions of neonatal and post-neonatal deaths are 
somewhat different.
The proportions of neonatal and post-neonatal deaths in four 
Western European countries (Belgium, Finland, France and West Germany) 
in 1950, when their infant mortality rates were around 50 per thousand 
births, are nearly the same as those of the Korean 1965-69 birth cohort
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(IMR was 49.7 per thousand). However, the proportion of neonatal 
deaths among total infant deaths in more developed countries declined 
and fell below 70 per cent in the mid-1970s; this distribution was 
achieved at an infant mortality rate of about 16 per thousand live 
births (U.N., 1982b: 127); that is considerably lower than in Korea.
Therefore, it is reasonable to expect that, as mortality in Korea 
declines, the distribution of childhood deaths by age will be changing 
continuously: the proportion of infant deaths, especially of neonatal 
deaths, will continue increasing while that of childhood deaths will 
decrease.
It has been observed that males have higher mortality than females
at all or most ages. Twenty seven of the 29 developing countries where
the World Fertility Survey was conducted experienced excess male infant
mortality. However, higher mortality of males is not apparent for
toddlers and children aged 2-4 years. Only about half of the 29
countries have higher male toddler mortality rates and only about one
third have higher male child (age 2-4 years) mortality (Rutstein, 1983:
23-27). This phenomenon is generally found at high child mortality but 
17
not moderate mortality levels.
As shown in Tables 2.4 and 2.5, female mortality except for 
neonatal mortality was higher than male mortality in Korea throughout 
the period under discussion. According to Rutstein (1983), excess male 
toddler and child (age 2-4 years) mortality on average among ten 
countries (including Korea) with moderate mortality levels were shown.
17
Moderate mortality includes those developing countries with the 
lowest mortality levels, in which the percentage of children dying 
before their fifth birthday is 4 to 8 per cent (see Rutstein, 1983).
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Only three countries, Jordan, Guyana and Korea, in the moderate 
mortality group, experienced excess female post-neonatal mortality. 
However, among countries with higher mortality levels, excess female 
child mortality was common and also excess female post-neonatal and 
toddler mortality were found more frequently. Therefore, the Korean 
age-sex mortality pattern for the 0 to 4 age group seems to be closer 
to the pattern found in higher mortality societies than in those of 
moderate mortality.
In general, neonatal mortality is affected by mainly 
bio-demographic factors rather than by socioeconomic determinants, 
while mortality after the first month of life may be influenced 
increasingly by socioeconomic conditions such as living standards and 
availability of medical facilities. Since the benefits of better 
socioeconomic conditions on child survival after the neonatal period 
are contributed differently to both sexes according to social and 
cultural norms, excess female mortality in early childhood is 
frequently found in traditional societies with strong boy preference. 
Therefore, the differences in causes of death and mortality 
differentials by socioeconomic and demographic factors will be further 
analysed in Chapter IV.
Indirect Estimates of Infant and Child Mortality
The direct estimates of infant and child mortality were compared 
with estimates obtained by an indirect method, Trussell (1975). Since 
the late 1960s, a number of techniques for estimation of infant and 
child mortality have been developed (Brass and Coale, 1968; Sullivan, 
1972; Brass, 1975; Trussell, 1975; Feeney, 1976 and 1980; Preston and 
Palloni, 1977). All of them have tried to estimate infant and child
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mortality from the proportion dead among children ever born by 
five-year age group of women. The basis of these indirect techniques 
was the discovery that the proportion dead among children ever born to 
women by five-year age groups is very close to the probability of dying 
before reaching exact childhood ages, in the life table notations q(x), 
where x is exact age (Brass and Coale, 1968).
Brass was the first to develop a procedure for converting 
proportions dead of children into death probabilities and he proposed 
the following basic form of the estimation equation (Brass and Coale, 
1968; Brass, 1975):
q(x) = k .D
where q(x) is the probability of dying between birth and exact age x, 
D denotes the proportion dead among children ever born to women in 
successive five-year age group _i, and k is a multiplier for 
non-mortality factors determining the value of D .
Later, Sullivan (1972) and Trussell (1975) modified Brass's 
original method. Sullivan computed a set of multipliers from observed 
fertility schedules and Coale-Demeny life tables (Coale and Demeny, 
1966), and Trussell estimated another set of multipliers from the model 
fertility schedules developed by Coale and Trussell (1974). Their basic 
general approach is essentially the same: the Sullivan variant has no 
obvious advantages over that proposed by Trussell (U.N., 1983a: 74).
Table 2.7 presents infant and child mortality rates estimated by
the Trussell method based on the 1974 KNFS data. The q(x) values are
estimated from the multipliers based on p /p or p /p , where p , p
1 2 2 3 1 2
and p are average parities to women aged 15-19, 20-24, and 25-29; the 
3
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probabilities of dying before exact ages 2, 3, 5 and 10 are shown in 
the table.
Table 2-7: ESTIMATES OF INFANT AND CHILD MORTALITY RATES BY SEX,
ESTIMATED BY TRUSSELL METHOD, KOREA, 1968-73 
(RATES PER 1000)
Age Males Females
or
Women
X
l(x)
[1-
q(x)]
Corresponding
Mortality
Reference 
Year 
(1974.8 
- t*)
l(x)
[1-
q(x)]
Corresponding
Mortality
Reference 
Year 
(1974.8 
- t*)q(0) (4)q(l) q(0) (4)q(l)
20-24 2 .9458 49.0 12.8 1973.2 .9458 46.5 16.7 1973.2
25-29 3 .9370 53.4 15.5 1972.0 .9577 35.9 10.4 1972.0
30-34 5 .9245 57.8 17.6 1970.3 .9294 51.4 20.0 1970.3
35-39 10 .8969 70.2 25.4 1968.4 .9017 63.7 28.3 1968.3
Notes : 1. The multipliers for estimating q(x) and the coefficients 
for estimating t* are obtained from U.N. (1983a: 77-78).
2. Corresponding mortality rates, q(0) and (4)q(l), are 
obtained from the 'West' model life tables (Coale and 
Demeny, 1983).
3. The field work of the KNFS was conducted during Sep.-Nov. 
1974, which roughly corresponds to the year 1974.8.
4. Data for this estimation are Tables II.2 and II.6A in 
NBOS and KIFP (1977).
Source : The 1974 Korean National Fertility Survey (KNFS)
To affix dates to the estimates of infant and child mortality
obtained from the Trussell method, the value of the length of time
(measured in years before the survey) to which the corresponding
*
mortality estimate refers, t can be obtained from
*
t = A(x) + B(x).p /p + C(x).p /p 
1 2  2 3
where A(x), B(x) and C(x) are regression coefficients.
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The infant and child mortality rates in Table 2.7 generally 
declined continuously. Around 1970 infant mortality fell to under 50 
per thousand and child mortality fell below 20 for both sexes. The 
declining pattern of these results is comparable to the estimates of 
the direct method which relate to birth cohort experience rather than 
specified time-periods. The recent mortality levels estimated by both 
direct and indirect methods were nearly the same. During the early 
period, before 1970, however, the indirect estimates are higher than 
those obtained by the direct method. This may be explained by the fact 
that the Brass-type, indirect, procedures tend to overestimate current 
mortality levels when mortality is declining (Kraly and Norris, 1978: 
551; McDonald, 1982: 523). The age-sex pattern in which the child 
mortality for females is generally higher than for males, is also 
confirmed. Therefore, the results of both the direct and Trussell 
methods are close enough and the direct estimates are adequate for the 
analyses throughout the present study.
2.4 Trends in Expectation of Life
2.4.1 Construction of 1971-75 and 1976-80 Korean Life Tables
Mortality trends and age patterns affect expectation of life. To 
study this effect, two new Korean life tables for the periods 1971-75 
and 1976-80 have been constructed.
There are two forms of life tables: cohort life table and current
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or time-period life table. The cohort life table records the actual 
mortality experience of a particular group of individuals from birth to 
the death of the last member of the group. Hence, its construction 
requires data series extending over a period of at least 80 years or 
so. In this section we construct and analyse two time-period life 
tables, which give a cross-sectional view of mortality and survival 
experience at all ages during the periods 1971-75 and 1976-80.
The age specific death rates at ages 5 to 64 during these two 
periods were estimated in Section 2.2 and are applied here for the 
construction of the life tables. For the estimations of the life table 
extreme values (with the important exception of infant mortality) and 
for the smoothing and adjustments, the logit system (Brass, 1971 and 
1975) and the U.N. Model Life Tables for developing countries (U.N., 
1982a) are employed.
The application of the logit system proposed by Brass begins with
a standard pattern of mortality, that is, a standard relationship
18
between the various q values. It then provides a means by which
x
this standard relationship can be varied in a systematic way. If we
18
In the original Brass logit system, the 1 values were employed for
x
a linear transformation of the system. But in the United Nations Model 
Life Tables for developing countries (U.N., 1982a), the average
logit( q ) values of each pattern of mortality are provided and the 
n x
patterns are closely matched with the Korean age and sex mortality 
patterns (see Appendix 2.4). Furthermore, the relationships between 
U.N. average logit( q ) and Korean observed logit( q ) values are
n x n x
clearly linear (see Appendix 2.5). Therefore, we have chosen q
n x
values, instead of 1 , to smooth and adjust the observed age specific
x
death rates and to estimate the rates for the extreme ages.
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begin with a standard pattern of q values, say q , then a set of
n x n xs
observed values q , for a new life table can be obtained as a linear 
n x
transformation of the logits of these standard q values:
n xs
logit ( q ) = a_ + bu logit ( q ) 
n x n xs
By varying the values of the parameters £ and b^ of this system, and
using a fixed set of q values, life tables are generated which
n xs
satisfy the desirable properties of a two-parameter model life table 
system.
A set of q values for age 5 to 64 were calculated from the ASDRs 
5 x
in Table 2.2 by the Reed-Merrell method (Reed and Merrell, 1939; 
Shryock and Siegel 1976: 515, Table A-5).
The average logit( q ) values of the U.N. ’Far Eastern pattern'
n x
for males and 'General pattern' for females (U.N., 1982a: 7, Table 5)
are used as standard logit( q ), and five five-year age groups between
n xs
ages 5 and 29 among younger age groups and three between ages 50 and 64
among older age groups are engaged for the calculation of the
relationships between observed logit( q ) and standard logit( q )•
n x n xs
Then, the two parameters, a and b, of the linear transformation of the
logit are obtained:
1976-80 1971-76
a b a b
Males - .0396 .9648 - .0319 .9021
F emales - .2697 .8874 - .2368 .8195
Using the above parameters of a_ and b^ and the average logit ( q )
n xs
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values of the U.N. Far Eastern and General patterns, the q values for
n x
age 1 to 4 and five-year age groups between ages 65 and 80 are
estimated and the q values by five-year age groups between ages 5 and 
n x
65 are smoothed. The new and adjusted sets of q values by sex for the
n x
periods 1971-75 and 1976-80 are shown in Table 2.8.
Assuming that the trend of infant mortality estimated from the 
1974 KNFS data for the periods 1955-59, 1960-64, 1965-69 and 1970-73, 
proceeded systematically (see Table 2.4), the following linear equation 
has been employed for the projection of infant mortality for the 
periods 1971-75 and 1976-80.
log q = a + b.Y 
0 “  ”  i
where q is the probability of dying in infancy and Y indicates the 
0 i
calendar year. Then a set of q values is obtained as follows:
0
q(0) *
Year Mid-year ---------------------
Males Females
1)
1955-59 1957.5 62.61 56.16
1)
1960-64 1962.5 56.44 50.55
1)
1965-69 1967.5 50.88 45.50
1)
1970-73 1972.0 46.35 41.39
2)
1971-75 1973.5 44.93 40.10
2)
1976-80 1978.5 40.50 36.10
Notes: 1) Adjusted data of observed q(0) values.
2) Newly projected data based on observed 
q(0) values.
* per thousand live births
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On the base of the above estimated (or adjusted) 
have constructed two sets of Korean abridged life tables 
periods 1971-75 and 1976-80 in Table 2.8.
q values 
n x
by sex for
we
the
2.4.2 Characteristics of the New Life Tables
According to the new set of life tables (Table 2.8), the
expectation of life at birth increased by 2.6 years for males and 3.9
years for females during the five years between the periods 1971-75 and
1976-80. The expectations of life at birth of these new life tables are
slightly lower than those in the existing life tables: 1971-75 Korean
life tables (U.N., 1982a: 335) and 1978-79 Korean life tables (NBOS,
19
1982b: 18-19). The differences are probably caused by different data
20
bases and methodology used for the construction of these life tables.
The patterns of the two new recent period life tables show 
somewhat clearer differences for both sexes. This may indicate a step 
in the changing mortality pattern in Korea. From the linear
19
The differences are 0.7 and 2.5 years for males and females 
respectively between the new and the U.N. life tables in 1971-75 and 
1.4 and 1.6 years for males and females respectively between the new 
1976-80 and the 1978-79 life tables.
20
The basic data for the 1971-75 U.N. tables were the 1974 KNFS data 
for ages less than 5 and vital registration records for ages 5 and 
over. The death registration data were cumulated by the end of 1976, 
the data for our tables by the end of 1982. Also, the registration data 
for the U.N. tables were adjusted by the forward projection method 
(Coale, Cho and Goldman, 1980), while those for our tables were 
adjusted by the Bennett and Horiuchi method (see Section 3.1) and 
smoothed by Brass' logit method. The 1978-1979 NBOS life tables were 
based on two special demographic sample surveys which were conducted 
during 1978-79.
60
Table 2-8: ABRIDGED LIFE TABLES BY SEX, KOREA, 1971-7 5  AND 1976-8 0
1* 1 9 7 1 - 7 5  A b r i d g e d  L i f e  T a b l e  f o r  Males
A g e ( x ) l ( x ) 1 0 0 0 q ( x ) d ( x ) L ( x ) P ( x ) T ( x ) e ( x )
0 1 0 0 0 0 0 . 0 4 4 . 9 3 4493 96308 .947537* 5862882 5 8 .6 2 9
1 9 5 5 0 7 . 0 1 9 .01 1816 377461 .98467 6** 5766575 6 0 .3 7 9
5 9 3 6 9 1 . 4 8 . 3 2 780 466508 .9 92034 5389114 5 7 . 5 2 0
10 9 2 9 1 1 . 9 7 .6 1 707 462792 .990348 4922606 5 2 .981
15 9 2 2 0 4 . 8 1 1 .7 1 1080 458325 .985919 4459814 4 8 . 3 6 9
20 9 1 1 2 5 .1 1 6 . 4 8 1502 451871 .9 8 2305 4001489 4 3 .9 1 2
25 8 9 6 2 3 . 4 1 8 . 9 3 1697 443875 .979352 3549618 3 9 .6 0 6
30 8 7 9 2 6 . 8 2 2 . 4 0 1970 434710 .97384 3 3105742 3 5 .3 2 2
35 8 5 9 5 7 . 2 3 0 . 0 0 2579 423339 .9 6 3 5 3 0 2671032 3 1 .0 7 4
40 8 3 3 7 8 . 5 4 3 . 1 3 3597 407900 .94794 1 2247693 2 6 . 9 5 8
45 7 9 7 8 1 . 6 6 1 . 3 8 4897 386665 .9 2 3 5 4 8 1839792 2 3 . 0 6 0
50 7 4 8 8 4 . 6 9 2 .5 1 6928 357104 .890596 1453127 1 9 .4 0 5
55 . 6 7 9 5 7 . 0 1 2 8 . 0 2 8700 318035 .8 4 3515 1096023 1 6 .1 2 8
60 5 9 2 5 7 . 2 1 8 9 .1 3 11207 268268 .779534 777988 1 3 .1 2 9
65 4 8 0 4 9 . 9 2 5 9 .1 1 12450 209124 .7 0 6 0 6 5 509720 1 0 .6 0 8
70 3 5 5 9 9 . 7 3 4 0 .9 4 12137 147655 .623375 300596 8 .4 4 4
75 2 3 4 6 2 . 3 4 3 0 .7 7 10107 92044 .3 98172***  152941 6 .5 1 9
80 1 3 3 5 5 . 4 1 0 0 0 .0 0 13355 60897 .0 00000 60897 4 .5 6 0
N o t e s :  1) p ( x ) :  S u r v i v a l  r a t i o .
2)  * p ( B i r t h ) , ** p ( 0 - 4 ) ,  *** T ( 8 0 ) / T ( 7 5 )
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T a b l e  2 - 8  ( C o n t i n u e d )
2 .  1 9 7 1 - 7 5  A b r i d g e d  L i f e  T a b l e  f o r  F e m a l e s
A g e ( x ) l ( x ) 1 0 0 0 q ( x ) d ( x ) L ( x ) P ( x ) TOO e ( x )
0 1 0 0 0 0 0 . 0 4 0 . 1 0 4010 96648 .945397 * 6364796 6 3 . 6 4 8
1 9 5 9 9 0 . 0 3 2 . 9 0 3158 376051 .975981** 6268148 6 5 . 3 0 0
5 9 2 8 3 1 . 9 1 2 . 1 3 1126 461345 .989878 5892098 6 3 .4 7 1
10 9 1 7 0 5 . 9 8 . 0 9 742 456675 .990386 5430753 5 9 .2 1 9
15 9 0 9 6 4 . 0 1 1 . 1 5 1014 452284 .987239 4974079 5 4 .6 8 2
20 8 9 9 4 9 . 7 1 4 . 3 9 1294 446513 .98433 9 4521794 5 0 . 2 7 0
25 8 8 6 5 5 . 4 1 6 .9 5 1503 439520 .98153 3 4075282 4 5 . 9 6 8
30 8 7 1 5 2 . 6 2 0 . 0 1 1744 431403 .978025 3635762 4 1 .7 1 7
35 8 5 4 0 8 . 7 2 3 . 9 8 2048 421923 .973407 3204358 3 7 . 5 1 8
40 8 3 3 6 0 . 6 2 9 .2 7 2440 410703 .9 6 6730 2782435 3 3 . 3 7 8
45 8 0 9 2 0 . 7 3 7 . 3 9 3026 397039 .956459 2371732 2 9 . 3 0 9
50 7 7 8 9 5 . 0 4 9 . 9 3 3889 379752 .941023 1974693 2 5 .3 5 1
55 7 4 0 0 5 . 7 6 8 . 5 0 5069 357355 .918513 1594941 2 1 . 5 5 2
60 6 8 9 3 6 . 3 9 5 . 4 3 6579 328235 .8 8 5 7 4 8 1237586 1 7 .9 5 3
65 6 2 3 5 7 . 7 1 3 5 . 0 6 8422 290734 .839357 909350 1 4 .5 8 3
70 5 3 9 3 5 . 7 1 9 0 . 2 2 10260 244029 .777474 618617 1 1 . 4 7 0
75 4 3 6 7 6 . 1 2 6 2 .4 2 11461 189727 .4935 05***  374587 8 . 5 7 6
80 3 2 2 1 4 . 6 1 0 0 0 . 0 0 32215 184861 .0 0 0 0 0 0 184861 5 . 7 3 8
N o t e s :  1) p ( x ) :  S u r v i v a l  r a t i o .
2)  * p ( B i r t h ) ,  ** p ( O - A ) ,  *** T ( 8 0 ) / T ( 7 5 )
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T a b l e  2 - 8  ( C o n t i n u e d )
3 .  1 9 7 6 - 8 0  A b r i d g e d  L i f e  T a b l e  f o r  Males
A g e ( x ) l ( x ) 1 0 0 0 q ( x ) d ( x ) L ( x ) P ( x ) T ( x ) e ( x )
0 1 0 0 0 0 0 . 0 4 0 . 5 0 4050 96619 .953934* 6126070 6 1 . 2 6 1
1 9 5 9 5 0 .0 1 4 . 3 6 1378 380348 .988456* * 6029451 6 2 . 8 4 0
5 9 4 5 7 2 .2 5 . 9 2 560 471461 .994349 5649103 5 9 . 7 3 3
10 9 4 0 1 2 .3 5 . 3 8 506 468797 .993049 5177642 5 5 . 0 7 4
15 9 3 5 0 6 .5 8 . 5 3 798 465538 .989583 4708845 5 0 . 3 5 8
20 9 2 7 0 8 .9 1 2 .3 2 1142 460689 .9 86696 4243306 4 5 . 7 7 0
25 9 1 5 6 6 .7 1 4 . 3 0 1309 454560 .9 84295 3782617 4 1 . 3 1 0
30 9 0 2 5 7 .3 1 7 . 1 3 1546 447421 .979732 3328057 3 6 . 8 7 3
35 8 8 7 1 1 .2 2 3 . 4 6 2081 438353 .97098 7 2880639 3 2 . 4 7 2
40 8 6 6 3 0 . 0 3 4 . 7 0 3006 425635 .957392 2442283 2 8 . 1 9 2
45 8 3 6 2 4 . 0 5 0 . 8 0 4248 407500 .9 3 5360 2016648 2 4 . 1 1 6
50 7 9 3 7 5 .9 7 9 . 2 2 6288 381159 .904702 1609148 2 0 . 2 7 3
55 7 3 0 8 7 .7 1 1 2 .7 6 8241 344835 .8 5 9 1 4 5 1227989 1 6 . 8 0 2
60 6 4 8 4 6 . 4 1 7 2 .5 2 11187 296264 .795436 883154 1 3 . 6 1 9
65 5 3 6 5 9 .1 2 4 3 .3 1 13056 235656 .72008 1 586890 1 0 . 9 3 7
70 4 0 6 0 3 . 3 3 2 8 . 3 0 13330 169691 .633508 351234 8 . 6 5 0
75 2 7 2 7 3 .2 4 2 3 . 3 5 11546 107501 .4 078 5 0 * * *  181543 6 . 6 5 6
80 1 5 7 27 .1 1 0 0 0 .0 0 15727 74042 .0 0 0000 74042 4 . 7 0 8
N o t e s :  1) p ( x ) :  S u r v i v a l  r a t i o .
2) * p ( B i r t h ) ,  ** p ( 0 - 4 ) ,  *** T ( 8 0 ) / T ( 7 5 )
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T a b l e  2 - 8  ( C o n t i n u e d )
4 .  1 9 7 6 - 8 0  A b r i d g e d  L i f e  T a b l e  f o r  F e m a l e s
A g e ( x ) l ( x ) 1 0 0 0 q ( x )  d ( x ) L ( x ) P ( x ) T ( x ) e ( x )
0 1 0 0 0 0 0 . 0 3 6 . 1 0 3610 96940 .953253* 6752789 6 7 . 5 2 8
1 9 6 3 9 0 . 0 2 4 . 4 2 2354 379687 .982417** 6655849 6 9 .0 5 1
5 9 4 0 3 6 . 2 8 . 2 3 774 468246 .9 9 3 2 2 9 6276163 6 6 . 7 4 2
10 9 3 2 6 2 . 2 5 . 3 0 494 465075 .9 9 3 5 9 8 5807917 6 2 . 2 7 5
15 9 2 7 6 7 . 9 7 .5 1 697 462098 .9 9 1 2 9 0 5342841 5 7 . 5 9 4
20 9 2 0 7 1 . 3 9 . 9 2 913 458073 . 9 8 9 1 2 0 4880743 5 3 . 0 1 0
25 9 1 1 5 7 . 9 1 1 . 8 5 1080 453089 .986982 4422670 4 8 . 5 1 7
30 9 0 0 7 7 . 7 1 4 . 2 0 1279 447191 .984261 3969581 4 4 . 0 6 8
35 8 8 7 9 8 . 6 1 7 . 3 0 1536 440152 .9 8 0 6 1 8 3522391 3 9 . 6 6 7
40 8 7 2 6 2 . 4 2 1 . 5 0 1876 431622 .975241 3082238 3 5 . 3 2 2
45 8 5 3 8 6 . 2 2 8 . 0 9 2398 420935 .9 6 6755 2650617 3 1 . 0 4 3
50 8 2 9 8 7 . 7 3 8 . 5 5 3199 406941 .9 5 3 6 1 2 2229682 2 6 . 8 6 8
55 7 9 7 8 8 . 6 5 4 . 5 4 4352 388064 .9 3 3782 1822741 2 1 . 8 4 5
60 7 5 4 3 6 . 9 7 8 . 5 7 5927 362367 .903797 1434677 1 9 . 0 1 8
65 6 9 5 0 9 . 8 1 1 5 . 3 4 8017 327506 .859632 1072311 1 5 .4 2 7
70 6 1 4 9 2 . 6 1 6 8 . 6 6 10371 281534 .7 9 8 3 6 9 744805 1 2 . 1 1 2
75 51121 .2 2 4 1 . 2 9 12335 224768 .5 1 4 8 2 2 * * *  463270 9 .0 6 2
80 3 8 7 8 6 . 2 1 0 0 0 . 0 0 38786 238502 .0 0 0 0 0 0 238502 6 . 1 4 9
N o t e s : 1) p ( x ) :  S u r v i v a l
2)  * p ( B i r t h ) ,  **
r a t i o . 
P ( 0 - 4 ) , *** T ( 8 0 ) / T ( 7 5 )
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transformation of the logit for our life tables, we found a consistent 
increase value of parameter b, for both sexes between two periods: from 
.90 to .96 for males and from .82 to .89 for females. This indicates 
that, compared with the UN Model Life Tables for developing countries, 
the Korean mortality pattern, with higher mortality rates among younger 
age groups and lower mortality rates among older age groups, is 
approaching the model patterns: the mortality decline among the young 
is faster than among their elders when the overall mortality level is 
declining.
Expectation of life at birth reflects a population's mortality
experience at all ages, and changes in expectation of life at birth can
be decomposed to determine the contribution of mortality changes in the
various age-groups to total change in expectation of life. Table 2.9
presents the results of decomposing changes in expectation of life at
21
birth into five broad age-groups between 1971-75 and 1976-80. The 
greatest contributions to changes in expectation of life at birth were 
made by the youngest age group, 0-14 years, and the smallest 
contributions were made by the young adult age group, 15-29 years. 
After age 30 the contributions of expectation of life were bigger again 
and reached another peak at around age group 45-59 years. While this 
pattern characterized both males and females, it was clearer among
21
Arriaga (1984) has developed a technique for explaining change in 
expectations of life by change in mortality at each age group. He shows 
clearly the direct and indirect effects of a change in mortality at 
ages x and x+n, and interactions as a consequence of changing mortality 
at older ages, in the number of survivors. Thus, we followed this 
technique for Table 2.9.
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22
males. This pattern is due to the fact that the absolute decrease of
ASDRs among older age groups is bigger than among younger ones although
the levels of the proportional decrease were opposite (see Table 2.2).
Therefore, this pattern conforms to the summary by Preston (1980: 
23
289) .
2.4.3 Trends in Expectation of Life at Birth
A number of life tables have been constructed for the Korean 
population for various time periods by various researchers, and 
estimates of expectation of life are available from 1906 onwards. The 
series of estimates of expectation of life at birth are shown in Table 
2.10.
The estimates for the period before World War II were generally 
based on registration data (H.Y.Choe, 1939; Ishi, 1972; 1939; NBOS, 
1982b: 1). Some estimates were also derived indirectly, through stable 
population analysis and the use of regional model life tables in 
conjunction with the census age distributions (K.S.Koh and I.H.Kim,
22
Because of a decline in women's mortality during the prime 
pregnancy period and because of long expectations of life at age 60 for 
females (18 years in 1971-75 and 19 years in 1976-80), the women's 
pattern was less clear.
23
After he reviewed the magnitude and the demographic character of 
mortality improvement documented in a number of excellent works (e.g. 
U.N., 1963, 1973 and 1975; Arriaga, 1970; Stolnitz, 1975), Preston 
concluded that 'The mortality improvements, when measured by the 
absolute decline in age-specific death rates, have tended to be largest 
at ages under 5 (especially infancy) and above 40. The proportionate 
decline, on the other hand, has been largest in the older childhood 
ages.' (Preston, 1980: 289).
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Table 2-9: CHANGES IN EXPECTATION OF LIFE AT BIRTH, E(0) AND
CONTRIBUTION TO CHANGES FROM FIVE BROAD AGE-GROUPS, 
KOREA, 1971-75 TO 1976-80
Males Females
Years (%) Years (%)
Change in E(0) 2.65 (100.0) 3.88 (100.0)
0 - 1 4 .80 ( 30.3) 1.23 ( 31.7)
15 - 29 .47 ( 17.9) .60 ( 13.5)
30 - 44 .53 ( 19.8) .65 ( 16.8)
45 - 59 .56 ( 21.0) .65 ( 16.8)
60 and over .29 ( H-0) .75 ( 19.3)
* See Arriaga (1984: 87--89) for detailed method of
calculation. 
Source: Table 2.8
1964; NBOS, 1971; D.W.Lee, 1973). Recent life tables were mainly based 
on retrospective sample survey, or vital registration records (NBOS, 
1982b; U.N., 1982a and the present study).
The expectations of life at birth in Korea were only about 23 and 
24 years for males and females, respectively, at the beginning of the 
present century. They have increased gradually and steadily since then 
and reached 43 years for males and 47 years for females in 1942. After 
World War II and the Korean War, expectations of life at birth of 51 
years for males and 54 years for females were estimated for the period 
1955-60. Since then, although the various life tables cannot be
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Table 2-10: SELECTED EXPECTATION OF LIFE AT BIRTH BY SEX,
KOREA, 1906-80
Year Male F emale Sources
1906-10 22.6 24.4 Mizushima (Cited in Ishi, 1972)
1911-15 24.0 26.0
1916-20 25.8 28.2 •
1921-25 28.3 30.8 •
1926-30 32.4 35.0 Ishi (1972)
1931-35 36.3 38.5 H.Y.Choe (1939)
1936-40 40.6 44.7 Ishi (1972)
1942 42.8 47.1 •
1955-60 51.1 53.7 K.S.Koh and I.H.Kim (1964: Table 5)
1960-65 52.7 57.7 D.W.Lee (1973)
1966 59.7 64.1 NBOS (1971)
1970 59.8 66.7 NB0S (1982b)
1971-75 59.3 66.1 U.N. (1982a)
1971-75 58.6 63.6 The present Study
1976-80 61.3 67.5 •
1978-79 62.7 69.1 NBOS (1982b)
compared directly because of different data and methods used for their 
construction, the expectation of life at birth rose steadily to reach 
over 60 years for males and to approach 70 years for females in the 
late 1970s. This means that the Korean expectation of life for both 
sexes has nearly doubled in the last 50 years (between 1926-30 and
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1976-80) and has risen by more than AO years since the beginning of the 
present century.
If we consider the change in expectation of life at birth during
the 15 years between 1960 and 1975, the increases are 8.2 years for
24
males and 10.A for females, with average annual increments of 0.55 
years for males and 0.69 for females. The speed of the decline of 
mortality in Korea, therefore, is comparable to that in Peninsular 
Malaysia, Singapore, Sri Lanka and Thailand where mortality levels have 
been decreasing most rapidly in Asia (U.N., 1982b: 115-118).
However, the experience of developed countries shows that the
countries with the lowest expectation of life at birth around 1950 had
the greatest increases until the mid 1970s, and, conversely, countries
with the highest expectation of life at the start had the smallest 
25
increase (U.N., 1982b: 8-9). Therefore, since the recent Korean
expectation of life at birth has approached the highest level recorded 
in the developed countries around 1950, the speed of the future 
increase in Korea will most probably diminish, if the pattern of change 
is similar to that experienced by the developed countries.
2A
The expectations of life at birth in 1960 and 1975 referred to in 
the text are the averages of those in 1955-60 and 1960-65 for 1960, and 
those in 1971-75 and 1976-80 for 1975.
25
The lowest values range around 55 years for males and around 60 for 
females, and the highest levels are over 65 years for males and over 70 
for females (U.N., 1982b: 9, Table II.2).
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CHAPTER 3
ADULT MORTALITY DIFFERENTIALS (1970-1981): BASED ON DEATH REGISTRATION
3.1 Introduction
In addition to the examination of levels, trends and patterns of 
mortality in Chapter II, socioeconomic differentials in mortality need 
to be analysed in order to explain the current situation and attempt to 
foresee its prospects. Furthermore, in a society which already has a 
relatively low level of mortality, further decline can be achieved not 
only by reducing the incidence and the fatality of certain diseases but 
also by minimizing the existing differentials among various subgroups 
of the society. To achieve this goal, the subgroups with higher 
mortality have to be identified so that the required measures can be 
taken to improve their condition (Hansluwka, 1968).
In international studies, considerable mortality differentials 
have been observed between various socioeconomic subgroups: persons 
with less education and of lower occupational status tend to experience 
higher rates of mortality than those with higher education and of 
higher status; rural residents and currently unmarried have generally 
higher mortality levels than average (Benjamin, 1965; Antonovsky, 1967;
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Kitagawa and Hauser, 1973; Kitagawa, 1977; Behm, 1980; Miro and Potter, 
1980; Hashmi, 1980; Ruzicka, 1982; Kobayashi, 1984; U.N., 1973, 1982b 
and 1984a).
In Korea, as mentioned in Chapters I and II, the completeness of 
death registration has been so poor that no full study on adult 
mortality has ever been conducted. However, on the assumption that it 
is reasonable for the structure of the registered causes of death to be 
treated as the national pattern, sporadic studies on cause of death by 
age and sex have been carried out from the registered cause of death 
data released for 1966, the first half of 1979, and since 1980 
(E.H.Kwon, 1968; U.R.Ko, 1973; D.W.Lee and I.S.Kim, 1977; S.B.Lee, 
1980; S.K.Kong e£ al., 1983). Unlike those on adult mortality, 
comprehensive studies on infant and early childhood mortality, based on 
sample survey data, have been conducted frequently (e.g. N.I.Kim, 1976; 
C.B.Park and B.T.Park, 1981).
Since 1960, however, the completeness of death registration for 
the population aged 5 years and over has improved and reached over 75 
per cent of the estimated number of events in 1971-75 and over 90 per 
cent in 1976-80 (see Chapter II) while that for children under 5 years 
of age is still too low for analysis. Such levels are high enough to 
provide a very useful source of information on mortality (see Preston, 
1984: 66). Furthermore, the United Nations has defined 'at least 90 per 
cent of completeness of registration' as 'virtually complete' (U.N., 
1981: 331, Footnotes of Table 12). Therefore, of the two important 
segments of the population, namely infants and young children aged 1 to 
4 years, and adults of working age, both of which exhibit marked 
socioeconomic differentials in mortality, the latter are investigated 
in this Chapter based on death registration, while infant and childhood
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mortality differentials are dealt with in Chapter IV based on a sample 
survey, the 1974 Korean National Fertility Survey.
Data and their limitations and the basic frameworks of the adult 
mortality differentials are covered in Section 3.2. In Sections 3.3 and 
3.4, adult mortality differentials and their changes during 1970-81 are 
analysed and the influence of causes of death on mortality is assessed 
for 1980-81. Finally, a multivariate analysis is carried out to 
isolate the effect of each individual variable on adult mortality in 
1979-81.
The different periods used in the analysis are dictated by the 
limitations of the data, which will be reviewed in Section 3.2.
3.2 Data and Methodology 
3.2.1 Data and Their Limitations
Several data-collection systems exist for generating mortality 
information in Korea. These include civil registration, censuses, and 
multi-round and single-round sample surveys. Among these systems civil 
registration and censuses are adopted for investigations of adult 
mortality differentials and determinants in this study because sample 
surveys did not provide information on demographic and socioeconomic 
characteristics, especially for adult mortality, other than age and
sex.
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Korean civil registration is based on a family registration 
system, which was established as early as 1909 and has been maintained 
ever since (N.I.Kim, 1979: 68). For statistical purposes, additional 
information has been collected on a separate form from the civil 
registration since 1949. However, since 1972, the legal and 
statistical forms have been combined into a single death certificate 
with other vital events, birth and marriage. The public are requested 
to submit a duplicated form, and one of the copies is sent to the 
National Bureau of Statistics (NBOS) for statistical purposes.
The death information of the civil registration system for 
statistical purposes consists of present address, sex, date of birth, 
date of death, place of death, occupation before death, marital status, 
educational attainment, cause of death and person who certified the 
death (see Appendix 3.1 Death Registration Form).
Although additional information for statistical purposes has been 
collected since 1949, only the data from 1970 onwards have been 
regularly released for public use after Feeney’s analyses (1979) showed 
that the completeness of Korean registration reached over 70 per cent 
of all births and deaths during 1971-75. However, the published data 
are not detailed enough for the study of mortality differentials 
because they are tabulated only by sex, occupation and administrative 
region and not by cause of death. Therefore, we required special 
tabulations, which were kindly prepared by the NBOS. The tabulated 
census data were used directly except for the multivariate analysis, 
for which the two per cent sample tape of 1980 Population Census 
provided by the NBOS was used.
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Limitations to the Quality of Registration Information
As shown in the discussion of completeness of registration data in 
Chapter II, deaths under age 5 and at ages 65 and over are not 
considered for the analysis because of high under-enumeration for the 
early age group and overstated ages for the older age groups (See 
Bennett and Horiuchi, 1981).
Occupation of the deceased has been included on the registration
form since 1972 and educational attainment was omitted for the 5 years
1
between 1973 and 1977. Therefore, the periods during which 
educational attainment and occupation were omitted will be excluded 
from the study on adult mortality differentials (Table 3.1).
Table 3-1: PROPORTION OF UNCLASSIFIED DEATHS BY YEAR AND FACTOR,
KOREA, 1970-81 (PER CENT) *
1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 1980 1981
Educational 11.8 13.2 26.7 92.5 90.8 86.6 83.8 85.9 0 0 0 0
attainment
Occupation 84.1 79.5 21.7 8.3 3.0 1.0 0 0 0 0 0 0
* Calculated from deaths cumulated by the end of 1982. 
Source: Korean Vital Statistics
1
Since the late registered cases were added to the periods during 
which educational attainment (1973-77) or occupation (1970-71) were 
omitted, the proportions of classified deaths actually recorded for 
those periods were around 10 and 20 per cent, respectively.
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Kong et^  al. (1983) matched each item of the 1980 death
registration information to special survey data in three counties. Of 
the registered deaths in the three counties (1201 cases) there was a 
complete match of 994 cases (82.8%), but the other 207 cases were not 
confirmed because the household moved (101 cases), the house was found 
empty (33 cases), address was wrong (45 cases), and other reasons (28 
cases).
The results of the 994 completely matched cases are shown in Table
3.2. The proportions of coincidence for each item amounted to 77 per
cent and over of all cases, a level of accuracy high enough to show the
national levels and patterns of mortality differentials. These results
2
cover all ages; if we consider only ages 15 or 25 to 64 years the 
proportions would increase. Broad reclassification of the original 
categories, especially occupation, will also push the proportions of 
coincidence higher (see Table 3.8).
Additional difficulties arise in analysing occupational
differences in mortality for females. Since a relatively small
3
proportion of women are in the labour force and since women have a 
higher mobility in and out of the labor force, death rates for women by 
occupation are much more difficult both to compile and to interpret. In 
this study, therefore, differential mortality by occupation will be
2
All of the variables have lower age limits: 5 years for educational 
attainment; 14 years for occupation; and 15 years for marital status.
3
The proportions economically active among females aged 15 to 64 
based on population census data are: 42 % in 1970; 51 % in 1975; and 43 
% in 1980 (Calculated from E.P.B., 1982a, 1977 and 1973).
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Table 3-2: COINCIDENCE OF REGISTRATION RECORDS AND SPECIAL SURVEY,
ALL AGES, KOREA, 1981 (PER CENT)
I terns Base Coincidence Non-coincidence Unknown
Date of death Year 85.1 14.9 0
Educational
attainment
4 categories 79.1 20.5 0.4
Occupation 9 categories 77.6 21.5 0.9
Marital status 4 categories 88.0 12.0 0
Source: Kong et al., 1983: 98-99 and table III-6
4
analysed only for males.
Limitations Arising from Different Sources of Data
In general, when mortality indices by characteristics of the
population are computed, we have to rely on two sources of data
collection —  (i) vital statistics for the numerator and (ii)
population census data for the denominator. For this reason, the
differences in the conditions and definition of individual items of 
information between population census and death registration must be 
considered. There are three kinds of differences: reference date or 
period, place of residence, and definition of occupation.
4
Discussion of the difficulties of analysis of occupational 
differentials in mortality for women is in Kitagawa and Hauser 
(1973:35) and Dasvarma (1980).
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The reference dates of Korean population censuses were 1st October 
for the 1970 and 1975 censuses and 1st November for the 1980 census. 
Therefore, the denominator should be moved to the mid-period point for 
the calculation of mortality indices, since we will use death
registration data for periods, such as 1970-72, 1974-76 or 1979-81, to 
reduce the biases caused by timing of registration on the accuracy of 
each item of registered information.
In the census, the population was counted on the basis of the de
jure concept. The de jure population refers to those persons who
usually live in an area at the date of the census. Persons who had no
usual residence were enumerated at the place where they were found at
the time of the census. However, the place of death is classified
5
according to Resident Registration. According to the Resident
Registration Law any residential change for a month or more must be
reported within fourteen days (N.I.Kim, 1979: 74). Although the Law is
strict, young adults, especially those with unstable occupations, are
6
expected to move frequently, especially from rural to urban areas, 
without reporting each movement. In these cases, wherever they die, the
5
In Korea there are two kinds of registration system: Civil 
Registration and Resident Registration. Civil Registration maintains 
legal family registers for establishing the legal status of 
individuals. Resident Registration is carried out to maintain 
up-to-date records of inhabitants to facilitate administrative work of 
local governments and to survey current population and its movement.
6
According to the 1980 population census results (EPB, 1982a: Vol. 2, 
No. 3-1 and 3-3), the proportions of the persons aged 15-19 who have 
moved, of the total movers from other areas to metropolitan areas 
(Seoul and Pusan Cities) in the last year were 23.5 per cent for males 
and 25.3 for females. The proportions of the service workers who have 
moved, of the total moved employed workers were 10.7 per cent for males 
and 23.4 for females.
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deaths would be registered according to their current residential 
registration address. Therefore, over-registration of deaths in rural 
areas and under-registration of deaths in urban areas, especially for 
young adults, are expected. The best way to adjust this is to conduct a 
matching survey during or just after the census (see Kitagawa and 
Hauser, 1973). Since it was not possible to conduct such a survey for 
the purpose of this study, the data will be used directly keeping in 
mind these limitations.
The difference in reference periods for occupation between the two 
basic sources of data is also recognized with respect to its importance 
for analysis of mortality differentials by occupation. In the censuses, 
occupation of an employed person refers to the kind of work actually 
done during one week before the census reference date (EPB, 1982a, Vol. 
2, No. 3-1: 15-16). However, ’occupation before death' is required for 
death registration (NBOS, 1983a: 5). This occupation is generally 
expected to be a permanent job or work generally done before death or 
disease leading to death. Furthermore, there is also a tendency for 
relatives to elevate the status of the deceased's occupation at the 
registration of death. This may take the form of a job description 
which implies a higher degree of skill or of supervisory capacity than 
is in fact applicable (Benjamin, 1965: 30). Therefore, a relatively 
higher under-estimate of mortality is expected among young adults and 
among the lower-status occupations, such as sales, services, production 
workers and simple labourers. However, a few studies have shown that 
such discrepant reporting may not greatly vitiate the results, at least 
in the working ages and within broad occupational groups, although such 
broad groupings result in a loss of potentially important details 
(Moriyama and Guralnick, 1965: 64; Benjamin, 1965: 30-32).
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Limitations of Cause of Death Data
The importance of information on causes of death is summarized by 
Ruzicka and Hansluwka (1982b: 114-115) and is generally accepted: '(a) 
the contribution towards explaining trends and differentials in 
over-all mortality; (b) the importance for making decisions on 
priorities for health action; (c) the role as baseline information for 
the design of intervention programmes; and (d) the usefulness, and 
indeed wide use as an indicator of programme performance.’ In Korea, 
however, analysis of causes of death is rendered difficult due to three 
kinds of limitations: under-registration of deaths; low accuracy of the 
reported cause of death; and difficulty of time series study (E.H.Kwon 
and T.R.Kim, 1968: 157; ESCAP, 1975: 179; S.B.Lee, 1980: 174).
Since Kong et al. (1983) evaluated and analysed cause of death 
data from the 1980 death registration records, the registered causes of 
death have been recognized as a usable data source for mortality study; 
cause-of-death statistics have been published annually for public use 
since 1980 (NBOS, 1982d, 1983b and 1984). Therefore, 1980-81 
cause-of-death data were adopted for this study. However, there are 
still many defects in the quality of cause of death data. The main 
defects are that the percentage of deaths not medically certified is 
high and that a large proportion of deaths is attributed to senility, 
and to ill-defined and unknown causes.
The registered deaths can be divided into classifiable and 
unclassifiable deaths by cause; classifiable deaths are further divided 
into those with and without physician's diagnosis (see Table 3.3). In 
general, a declaration of the cause of death is more accurate when it 
is made by a qualified person: a physician. However, only a quarter of
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the total registered deaths (38 % of classifiable deaths) were
certified by a physician and are classifiable by cause of death.
1)
Table 3-3: REGISTERED DEATHS BY DEATH DIAGNOSIS, KOREA, 1980-81
2) _________
Year Death Registered Deaths Deaths with Deaths
Occurred Number of Classifiable Physician's Unclassifiable
Deaths by Cause Diagnosis by Cause
1980-81 468,619
(100.0)
310,418
(66.2)
118,662 158,201
(33.8)
1980 252,072 143,348 54,617 108,724
1981 216,547 167,070 64,045 49,477
Notes : 1) Cumulated by end of 1981 for 1980 data and by end of 1982 
for 1981 data.
2) Included deaths with diagnosis made by physicians and 
herb doctors and with certificate of witnesses.
Source: Korean Vital Statistics
In general, the proportion of deaths with and without physician's 
diagnosis varies widely within a country: urban and industrialized 
areas are better than rural and agricultural areas (U.N., 1963: 70). 
Hospital deaths also tend to be weighted with surgical cases, acute 
illnesses, and illnesses more difficult to diagnose (Moriyama, et al., 
1958: 1376). As shown in Table 3.4, in Korea there is a great 
difference between urban and rural areas in the proportions of the 
deaths with physician's diagnosis: the proportion in rural areas is 
only a quarter of that in urban areas. In Table 3.5, the deaths from 
congenital anomalies (XIV) and injury and poisoning (XVII), in which
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the possibility of dying in a hospital is higher or which are related 
to police investigation, record a higher proportion of deaths with 
physician's diagnosis; in contrast other causes, such as diseases of 
the respiratory and digestive systems (VIII & IX) show a smaller 
proportion. These big differences between urban and rural areas and by 
different causes of death, may affect the pattern of cause-of-death for 
the whole country because of the differences of socioeconomic status 
between urban and rural areas and in patterns of causes of death.
Table 3-4: PROPORTION OF AVAILABLE CAUSE-OF-DEATH DATA OF THE
TOTAL REGISTERED DEATHS BY REGION, KOREA, 1980-81 1),2)
Region
Total
Registered
Deaths
2)
Proportion of 
Deaths Classifi­
able by Cause
Deaths with 3) 
Physician's 
Diagnosis
Proportion of 
Deaths Unclassifi- 
able by Cause
Whole 100.0 66.2 25.3 33.8
Country (38.2)
Urban 100.0 77.1 48.3 22.9
(62.6)
Rural 100.0 59.9 11.9 40.1
(19.9)
Note : 1) Cumulated by the end of 1981 for 1980 data and by the end of 
1982 for 1981 data.
2) Included deaths with diagnoses made by physicians and herb 
doctors and with certificates of witnesses (including rela- 
vies and neighbours).
3) Figures in brackets are the proportions of classifiable 
deaths with physician's diagnosis, of the total classifiable 
deaths.
Source: Korea Vital Statistics
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Table 3-5: TOTAL CLASSIFIABLE NUMBER OF DEATHS BY SELECTED
CAUSES OF DEATH AND NUMBER OF DEATHS WITH 
PHYSICIAN’S DIAGNOSIS, KOREA, 1980-81
1)
Cause of 
Death
Deaths Classifi­
able by Cause
(A)
Deaths Classifi­
able by Cause 
with Physician's 
Diagnosis 
(B)
(B)/(A)
2)
Total 310,418 118,662 .3823
(205,821) (107,920) (.5244)
VIII 14,070 5,279 .3751
IX 43,629 10,039 .4249
XIV 710 631 .8887
XVII 28,489 23,381 .8207
Notes : 1) Cause of death
VIII Diseases of the respiratory system 
IX Diseases of the digestive system 
XIV Congenital anomalies 
XVII Injury and poisoning
2) Figures in brackets are those excluding Symptoms, signs 
and ill-defined conditions (XVI).
Source: Korea Vital Statistics
On the other hand, even the causes of death not diagnosed by 
physicians in Korea have some value for the analysis of mortality by 
cause. Through a matching study of the evaluation of cause-of-death 
data, Kong e_t al. (1983) show the proportion of the number of deaths 
treated by a physician before death of the total registered deaths and 
the reasons for registration without physicians' diagnosis (see Tables 
3.6 and 3.7). The proportion of deaths treated by physicians, of the 
total registered deaths in 1980 was 72 per cent; if the deaths from
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symptoms, signs and ill-defined condition (XVI) are excluded, the 
proportion rises to 76 per cent. As expected, the deaths from diseases 
in categories IV and V and from injury and poisoning (XVII) were 
treated by physicians less often than some others, whose proportions 
exceeded 80 per cent. The main reasons for the lack of physician's 
diagnosis are: 'Did not need to see a doctor after death' (61.9 %) and 
'Did not know the necessity of death-diagnosis for registration' (16.8 
%) rather than 'Economic problems' (3.5 %) and 'No doctor near' (4.7 
%).
Table 3-6: PROPORTION OF DEATHS TREATED BY PHYSICIANS BEFORE DECEASE,
OF THE TOTAL REGISTERED DEATHS, KOREA, 1980
1)
Cause of 
Death
Proportion of 
Deaths Treated 
Before (%)
! 1) 
! Cause of 
! Death
j
Proportion of 
Deaths Treated 
Before (%)
Total
2)
72.4(76.1)
I 84.4 IV 50.0
II 97.9 V 16.7
VIII 87.3 XVII 34.9
IX 92.1
Notes : 1) Causes of death
I Infectious and parasitic diseases 
II Neoplasms
VIII Diseases of the respiratory system 
IX Diseases of the digestive system 
IV Diseases of blood and blood-forming organs 
V Mental disorders 
XVII Injury and poisoning
2) Figure in brackets is the proportion excluding symptoms, 
signs and ill-defined conditions (XVI).
Source: Kong et^  al., 1983: 107
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Table 3-7: REASONS FOR REGISTRATION WITHOUT PHYSICIAN'S
DIAGNOSIS, KOREA, 1980
Reason Proportion (%)
Total 100.0
Economic problem 3.5
No physician near 4.7
Did not need to see doctor 61.9
after death
Did not know about death 16.8
diagnosis for registration 
Other 13.0
Source: Kong et al., 1983: 101
In summary, although it would be better to use the classifications 
of causes of death from the classifiable data with physician's 
diagnosis in terms of quality of the diagnosis, they may have bigger 
biases caused by differences in the proportions of deaths with 
physician's diagnosis by region and by cause of death. Therefore, a 
broad classification of causes of death will be used in this study in 
the hope that such broader categories will adequately capture the main 
health problems, and the total number of deaths with all classifiable 
causes of death will be employed for the analysis of mortality 
differentials in Korea.
The 'ill-defined' deaths are a category which contains 
classifiable causes of death. Therefore, for international comparisons 
or for comparisons between different sub-groups of a population, the
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magnitude of the proportion of the 'ill-defined' deaths must be 
considered. The two ICD three-digit classifications, 797 (Senility 
without mention of psychosis) and 799 (Other ill-defined and unknown 
causes of morbidity and mortality), might be used where the death 
certificates give only a single symptom, or give several symptoms which 
cannot be combined to give a definite diagnosis (WHO, 1977: 236). The 
proportion of deaths in class XVI (Symptoms, signs and ill-defined 
conditions) to those with classifiable causes of death in 1980-81 is:
No. of Deaths Proportion
Total Deaths Classifi­
able by Cause
310,418 100.0
XVI 104,334 33.6
(797 & 799) (102,300) (33.0)
Source: Korean Vital Statistics
From a negative correlation of the death rates from senility and 
other 'ill-defined' death and the rates from cardiovascular or from 
malignant neoplasms, a WHO study suggested that the ratio of 
cardiovascular diseases to malignant neoplasms amongst the 'ill- 
defined' deaths was of the order of 2 : 1 (WHO, 1977: 237-238). 
However, in the circumstances where one-third of the total registered 
deaths are not classifiable, the 'ill-defined' deaths also should be 
considered as unclassifiable causes of death and excluded from the
study on mortality by cause of death.
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3.2.2 Method of Analysis
Although the limitations discussed above may not be too serious 
for the study of mortality differentials, we can expect that they may 
cause various biases in the comparison of mortality levels by different 
population categories. Therefore, we need to review some available 
methods for the analysis of mortality differentials and cause-of-death. 
To determine the effect of any one factor once the other variables are 
taken into account, a multivariate analysis is carried out, which 
method is given in Section 3.5 separately.
Classifications of Socioeconomic Factors
Available socioeconomic characteristics from Korean vital
statistics are place of residence, educational attainment, occupation
and marital status. Although the information for marital status is
from age 15 and that for occupation from age 14, over one-third of
young people aged 15-24 years are still completing their education,
most of them are ’never married* and over half of them do not have any 
7
occupation. Therefore, the lower age-limit was fixed in this study at 
age 25 years. Exact age 65 years is used for the upper age-limit 
because of the expected greater bias of the information on the old age 
groups and problems caused by the retired population for the analysis 
of occupational differentials in mortality.
7
Among the age group 15-24 years in 1980, the proportion of school 
attendance for both sexes was 34.8 per cent and the proportions of 
'never married' were 96.6 per cent for males and 82.4 for females. The 
economic participation rate for males in this age group was only 44.4 
per cent (EPB, 1982a).
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To reduce the information bias at death registration, we need a 
reclassification of the categories of occupation and marital status. 
The categories of occupation are combined into five groups from the 
original ten and those of marital status into three groups from four. 
Within these broader groups, it is not likely that the lack of detailed 
correspondence between the information reported in the census schedule 
and that reported on the death registration will bias the rates. The 
comparison of the original categories and the reclassified broad ones 
is shown in Table 3.8. The original categories of place of residence 
and educational attainment are retained.
Comparison of Mortality Levels by Different Categories
To compare mortality levels by different categories, death rates 
by age and sex are generally estimated from vital statistics and census 
data. However, in the situation where techniques for the assessment of 
the completeness of the number of deaths exist only by age and sex and 
where no matching study has been conducted for the adjustment of the 
number of deaths by population characteristics, it may not be desirable 
to estimate the death rates for each such category from defective data.
Three census results (1970, 1975 and 1980) are available as a 
basis for the estimation of mortality levels by population 
characteristics. Although no assessment of the extent of under­
registration by characteristics other than sex and age is available, if 
we assume that the under-registration by the selected population 
characteristics reviewed by sex and age group is the same, we can 
compare, with care, the ratios of the registered deaths and census 
results by such characteristics. To reduce fluctuations in annual 
data, we may widen the observation periods and link deaths in 1970-72,
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Table 3-8: COMPARISON OF THE CLASSIFICATIONS OF EACH FACTOR
Socioeconomic
Factors
Original
Categories
Reclassified
Categories
Place of 1. Urban 1. Urban
Residence
1)
2. Rural 2. Rural
Educational 1. None 1. None
Attainment 2. Primary school 2. Primary school
3. Junior & senior high 3. Junior & senior high
school school
4. College & higher 4. College & higher
Occupation 1. Professional & technical 1. Professional, administ-
workers rative & clerical
2. Administrative & mana­
gerial workers
3. Clerical workers
workers
4. Sales workers
5. Service workers
2. Sales & services workers
6. Agricultural & forestry 3. Agricultural & forestry
workers, fishermen & workers, fishermen &
hunters hunters
7. Production workers & 4. Production workers &
labourers labourers
8. Unemployed, housewives 
& students
9. Military servants 
10. Unknown 2)
5. Others 3)
Marital 1. Never married 1. Never married
Status 2. Married 2. Married
3. Widowed 3. Widowed, divorced &
4. Divorced & Separated separated
Notes : 1) Years of education for each category are;
None : 0 year
Primary school : 1-6 years
Junior & senior high: 6-12 years
College & higher : 13 years & over
2) The proportion of deaths with 'unknown' occupation is less 
than 0.1 per cent.
3) Includes unemployed, students, military servicemen and 
unknown.
Source: Korean Vital Statistics
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1974-76 and 1979-81 with 1970, 1975 and 1980 census results. In this 
case, however, numbers of deaths by educational attainment in the 
second period (1974-76) and by occupation in the first period (1970-72) 
are not available (See Table 3.1). Also, to reduce fluctuations by 
age, we use 10-year age groups in the analysis.
In summary, the equation for the age-specific death rate of 
sub-population i in period t is:
t t t
ASDR = D / P ..........  (1)
ix ix ix
t
where D is annual average number of registered deaths in age group x_ 
ix
t
and category i in the period t and P is the estimated census
ix
population of age group x and category i at the mid-point of the period 
t^. The national average age-specific death rate for age group 21 in 
period t is:
t t t
ASDR = D / P ..........  (2)
.X .X .x
Therefore, for the study of mortality differentials by characteristics 
the mortality ratio of the age-specific death rate of a given 
sub-population i to the national average is calculated from the 
equation of
t t t
MR = ASDR / ASDR ..........  (3)
ix ix .x
Classification of Causes of Death
The classification of diseases and causes of death for the purpose
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of comparing international statistics is one of the oldest 
international agreements on uniform classifications. The principles 
were laid down by W. Farr and Marc d'Espine and a list of 139 groups of 
diseases was accepted at the Second International Statistical Congress 
in 1855. The classification has been subsequently revised, since 1948 
at intervals of ten years (WHO, 1977: 141; Anderson, 1981: 22).
In Korea, there was no uniform system of classifying causes of 
death before 1938. Since then the Fourth and Fifth Revisions of the 
International Classification of Diseases (ICD) were used until the 
First Korean Standard Classification of Diseases (KSCD) based on the 
Sixth Revision of the ICD (1948) was published in 1952. From then 
onwards, the First and Second Revisions of the KSCD, based on the 
Eighth and Ninth Revisions (1965 and 1975) of the ICD, were published 
in 1973 and 1979.
In this study, the causes of death classified according to the
8
Second Revision of the KSCD are adopted. When we need to adjust the
previous revisions to discuss the changes in the pattern of causes of
death over time, we follow the alignment of the eight revisions (from
9
1st to 8th) of the ICD in Anderson (1981: 98-109). The major
divisions of causes of death used in the study are:
8
The systems of the three- and four-digit sub-groups in the KSCDs are 
the same as those in the ICDs (EPB, 1979: 11-12).
9
Among the recent revisions of the ICD, the 6th and 8th revisions 
brought more important changes. The 6th revision represented a rather 
sweeping change because it served a dual purpose of classifying cause 
of illness as well as cause of death. The 8th revision carried out two 
basic changes among 17 major groups: first, diarrhoeal diseases were 
moved from the alimentary to the infectious diseases group; second, 
cerebrovascular disease was transferred from diseases of the nervous 
system and sense organs to diseases of the circulatory system 
(Anderson, 1981: 22-23).
I Infectious and parasitic diseases 001-139
II N e o p l a s m s 140-239
III Endocrine, nut r i t i o n a l  and m e t a b o l i c  diseases 
and immunity disorders
240-279
IV Diseases of the blood and blood forming organs 280-289
V Men t a l  disorders 290-319
VI Diseases of the nervous system and sense organs 320-389
VII Diseases of the c i r c u l a t o r y  system 390-459
VIII Diseases of the r e s p i r a t o r y  syst e m 460-519
IX Diseases of the diges t i v e  system 520-579
X Diseases of the g e n i t o - u r i n a r y  sys t e m 580-629
XI C o m p l i c a t i o n s  of pregnancy, c h i l d b i r t h  and 
the puer p e r i u m
630-679
XII Diseases of the skin and s u b c utaneous tissue 680-709
XIII Diseases of the m u s c u l o s k e l e t a l  system and 
c o n nective tissue
710-739
XIV C o n g e n i t a l  anomalies 740-759
XV C e r t a i n  conditions ori g i n a t i n g  in the perinatal 
period
760-779
XVI Symptoms, signs and ill-defined conditions 780-799
XVII Injury and p oisoning 800-999
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3.3 Mortality Differentials by Demographic and Socioeconomic Variables 
(1970-1981)
3.3.1 Urban/Rural Differentials in Mortality
There is considerable variation in mortality levels within 
countries, for instance, among different geographical regions or 
population groups with different economic or social characteristics. 
One of the most common distinctions made in demographic studies of 
mortality is between the urban and rural areas of a country (U.N., 
1982b: 135-136) and notable urban-rural mortality differentials appear 
to exist in both developed and developing countries (Miro and Potter, 
1980: 76). A number of reasons have been offered in explanation of 
urban-rural differentials. Ruzicka (1981) summarized the reasons as 
follows:
The urban population is better provided for with health care 
facilities and other amenities which make the protection of 
health easier and life more secure and comfortable. The 
overwhelming majority of medical doctors reside in urban areas, 
where also the largest hospitals are concentrated. In addition, 
the demographic, social and economic structure of the urban 
population is more favourable to low mortality: in the urban 
areas are disproportionately represented the better educated, 
middle class families —  all those who have a considerably 
lower mortality rate than the national average (Ruzicka, 1981: 
165).
In Korea the average mortality level in urban areas is much lower 
than in rural areas. Figure 3.1 shows the ratios of rural to urban 
death rates by sex and five-year age groups from age 5 to 64 years. 
Death rates in the age groups less than 40 years are fairly high in 
rural areas for both sexes, which are at least double urban rates, but
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they are particularly high among males aged 15-19 and among females
aged 15 to 24. After the age of 40 years the differences in death rates
between urban and rural areas become gradually smaller and no clear
differences are found around age 60 years. One may expect that the big
differences in the death rates in the younger age groups are partly
affected by biases in recorded place of residence caused by frequent
10
movements of young people. When we compare this with the similar
11
patterns of urban/rural mortality differentials by age in Japan and 
12
India (Roy and Lahiri, 1983; Kobayashi, 1984) —  two countries near
either extreme of the mortality spectrum —  it can be said that Korean 
mortality conforms to what appears to be a general pattern of 
urban-rural differentials by age.
The patterns of urban/rural differentials in mortality by sex and
age in the periods 1970-72, 1974-76 and 1979-81, are exactly the same,
except for males aged 20-24, because many males of that age group are
13
engaged in military service. The urban/rural differentials in
mortality of males increased until 1974-76, but since then there has
10
See the limitations of data (Subsection 3.2.1).
11
Rural death rates in Japan were particularly high in age group 
20-24 (37 per cent higher than the all-Japan average) and the rates in
age groups 25-29, 15-19 and 0-4 were also fairly high in rural areas 
(20-30 per cent higher than the all-Japan average) (Kobayashi, 1984: 
58).
12
Roy and Lahiri (1983: 287) observed that in most of the States in 
India, the rural mortality rates are significantly higher than the 
corresponding urban rates, but in the oldest age groups, the disparity 
is reduced.
13
During military service, their addresses are generally classified 
according to their parents' registered places of residence and a death 
during the service is registered at his parent's address.
Consequently, there may be less regional difference in mortality 
between the two groups coming from urban and rural areas.
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F i g u r e  3 - 1 : CHANGING RATIOS OF RURAL TO URBAN 
AND AGE, 5 TO 64  YEARS OF AGE,
DEATH RATES BY SEX 
KOREA, 1 9 7 0 - 8 1
(T im es)
\  w
1970-72 
1974-7J5 
1979-8 1
(Times)
Females
/
N , 1970-72 
1974 -  76 
1979-8 1
SOURCES: KOREAN VITAL STA TISTICS AND POPULATION CENSUSES
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been no notable change. By contrast, the differences for females, 
which between 1970-72 and 1974-76 increased in a similar fashion to 
that of males, became smaller in 1979-81 compared with 1974-76.
Many demographers and economists have pointed out that 
historically, socioeconomic development has brought better health and 
lower mortality. Development generally started in urban areas and 
rural development followed. Therefore, the decrease in mortality in 
urban areas was faster than in rural areas (Preston, 1980: 289; Behm, 
1983: 17-21). However, in developed countries nowadays, the differences 
have become very small (U.N., 1973: 132; de Carvalho and Wood, 1978: 
412). Similarly, the change in the urban-rural differentials in 
mortality in Korea can be explained by differential progress of 
socioeconomic development in urban and rural areas. This aspect of 
mortality transition will be discussed in detail in Chapter V.
3.3.2 Educational Differentials in Mortality
Only a few studies have examined adult mortality differentials by 
educational status. Because education is usually not included in death 
registration records, special efforts usually need to be made to obtain 
this information (U.N., 1982b: 55). For instance, Kitagawa and Hauser 
(1973), to be able to analyse educational mortality differentials in 
the United States in 1960, had to match registration and census 
records. Mathis (1969) based his study on the National Mortality 
Survey, a probability sample drawn from the certificates representing 
all deaths that occurred during 1962 and 1963 in the United States.
From the two mortality studies mentioned above, two general
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patterns of educational differentials emerged. The differentials in 
the overall rate clearly show the relatively higher mortality risk for 
those with low educational levels; the younger age groups, 25-44 years 
in the Mathis study and 25-64 in the Kitagawa and Hauser study, have 
the largest differential; and the inverse relationship between 
education and mortality was stronger for males than for females, 
although there was an exception: that is, very high mortality was
observed among females in the lowest educational group (less than 5 
years of schooling) by Kitagawa and Hauser (1973).
Similarly to the findings of the United States studies, mortality
among adults (age 25 to 64 years) in Korea varied inversely with
educational level (see Table 3.9). The inverse relationship in
mortality was stronger among younger age groups (aged 25-44 years) and
clearer for males than for females in both periods, 1970-72 and
1979-81. That is, among males aged 25-34 years mortality ratios by 
14
educational level in 1979-81 decreased continuously from 8.51 for 
non-educated males to 0.32 for males with at least one year of college. 
This means that the risk of dying for non-educated males is nearly 27 
times that of the highest educated males. However, the differential 
becomes suddenly smaller among the 35-44 year-age group (11 times 
higher mortality of the 'no-education' category as compared to 'college 
and higher') and drops to 4 times higher among the 45-54 year-age 
group. In the oldest age group (55-64 years of age in 1979-82) the risk 
of dying for males with 1 to 6 years education ('primary school') was 
highest, exceeding by 40 per cent that of non-educated males. Similar
14
The ratio of age-specific death rate of the given educational 
category to the national average
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patterns were observed among both sexes aged 45-54 and 55-64 years in 
1970-72. It may be expected that educational levels (especially the 
lowest educational levels) of older age groups tend to be reported as 
higher levels at death registration and hence some distortion of the 
above mentioned pattern is likely.
On the other hand, the mortality differentials by educational 
level among females are smaller than among males: the corresponding 
differentials among females in 1979-81 are 22 times for the youngest 
age group (25-34 years of age) and 7 and 2 times for the two older age 
groups 35-44 and 45-54 years respectively. The overall pattern of 
female mortality differentials by educational level is exactly the same 
as the pattern for males. The same age pattern of mortality differences 
by educational level for both sexes was also observed in 1970-72.
During the nine years between 1970-72 and 1979-81, the risks of 
dying between the different educational groups changed. The relative 
differences increased, especially among the younger age groups (25-34 
and 35-44 years). The excess mortality of the lower educational groups 
(primary school or less) became more pronounced in the latter than in 
the former periods. If we consider the change in the national 
mortality level, we can expect the different change of the mortality 
level by education. During the five-year period between 1971-75 and 
1976-80 the percentage decreases of ASDR were only 26 and 40 per cent 
respectively for males and females aged 25-34 years and 8 and 28 per 
cent for males and females aged 35-44 years (see Table 2.2). Although 
we consider a nine-year period between 1970-72 and 1979-81 for the 
change of mortality level, the decrease in rates would be only around 
or less than 50 per cent, which means that the mortality level in 
1979-81 would be around half or higher than half of the level in
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Table 3-9: MORTALITY RATIOS BY EDUCATIONAL LEVEL, 10-YEAR AGE GROUP
(25-64 YEARS) AND SEX, KOREA, 1970-72 AND 1979-81
Age and Males Females
Educational Level -------------------  ------------------
1970-72 1979-81 1970-72 1979-81
25-34 Years 1.00
None 3.41 
Primary School 1.58 
Junior & Senior High .58 
College & Higher .35
35-44 Years 1.00
None 1.53 
Primary School 1.38 
Junior & Senior High .60 
College & Higher .36
45-54 Years 1.00
None .96 
Primary School 1.32 
Junior & Senior High .65 
College & Higher .41
55-64 Years 1.00
None .84 
Primary School 1.54 
Junior & Senior High .69 
College & Higher .45
1.00 1.00 1.00
8.51 2.20 ' 8.55
2.30 1.12 1.49
.63 .44 .46
.32 .29 .38
1.00 1.00 1.00
3.35 1.15 2.41
1.77 1.09 1.07
.58 .50 .51
.30 .37 .33
1.00 1.00 1.00
1.47 .95 1.17
1.34 1.19 1.02
.65 .66 .62
.39 .52 .55
1.00 1.00 1.00
.92 .89 .91
1.29 1.70 1.27
.74 1.02 .88
.50 .46 .78
Notes : Years of school completed;
None : 0 year
Primary school : 1-6 years
Junior & senior high: 7-12 years
College & higher : 13 years & over
Sources: Korean Vital Statistics and Population Censuses
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1970-72. However, in Table 3.9 the change in mortality ratios of the 
non-educated group in the nine-year period is over 2 times: 2.5 and 3.9 
times for males and females aged 25-34 years respectively and 2.2 and 
2.1 times for males and females aged 35-44 years respectively. 
Therefore, we can conclude that the mortality levels among the lower 
educational groups, especially the non-educated group, have not changed 
or have even increased especially among the younger age groups of both 
sexes.
It is generally accepted that education is correlated with other 
indicators of living standards and hence mortality differentials by 
educational level reflect the uneven distribution of resources and 
access to services in the population (Behm, 1980: 154). Also, some
economists refer to education as enhancing the efficiency of the 
individual in producing 'good health' both directly —  because 
education is assumed, for example, to enable wise use of medical care, 
and indirectly —  through encouraging healthy habits and better 
judgment in the choice of less hazardous occupation (Grossman, 1975; 
Feldstein, 1979).
While school enrolment in Korea has been increasing and the
proportions of non-educated or only primary-school-educated persons
15
have dropped sharply, the average living standards among the lower
15
During the 10-year period between 1970 and 1980, the proportions of 
non-educated persons decreased: from 3.9 to 1.0 per cent for males and 
from 12.2 to 2.0 per cent for females among the age group 25-34 years; 
and from 12.0 to 3.3 per cent for males and from 35.2 to 10.3 per cent 
for females among the age group 35-44 years. The proportions of 
primary-school-educated persons among the age group 25-34 years during 
the same period also greatly decreased from 36.6 to 20.1 per cent for 
males and from 57.4 to 35.2 per cent for females (calculated from 1970 
and 1980 population census data).
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educational groups, especially the non-educated group, may be the same 
as before or even worse because only the poorest or worst off remained 
in the non-educated group. Thus, their mortality tends to remain high 
because of their inadequate living standards —  such as extremely low 
family income or interior residence; some of them may stay poor because 
of ill health.
In summary, the higher educational groups enjoy relatively lower 
risks of dying than lower educational groups in Korea because of direct 
and indirect effect of education on mortality. On the contrary, in the 
lower educational groups, especially the non-educated group, higher 
mortality ratios were recorded and became bigger when the proportions 
of the lower educated population became much smaller. This 
consideration would explain the stronger mortality differentials by 
educational level among males than females because the proportion of 
non-educated males in the population is smaller than among females: 1.0 
and 3.3 per cent for non-educated males aged 25-34 and 35-44 years 
respectively and, in contrast, 2.0 and 10.3 per cent for such females 
(see footnote 15).
3.3.3 Mortality Differentials by Marital Status
It has often been noted that mortality among the married
population is lower than among the unmarried: never married, widowed,
divorced and separated (Berkson, 1962; Benjamin, 1965; Mathis, 1969;
Klebba, 1970, Gove, 1973; Kitagawa and Hauser, 1973 ; Tonnesen, 1974;
Koskenvuo et al *, 1978 ; Fox et al., 1982; Kobayashi, 1984) . The
differences are considerably greater for males than for females; hence,
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it is argued that men benefit more from marriage than do women and also 
experience more of a ’shock' on reverting to an unmarried state, a 
shock which has the effect of decreasing their life chances (Gove, 
1973: 59-60). Spiegelman (1960, cited in Fox et al., 1982: 76) noted 
that the lower mortality of the married man may be due to a selection 
process as those in poor health never marry. Furthermore, the married 
may receive better care in general and in case of illness in 
particular.
The general picture of mortality differentials by marital status 
in Korea is not an exception. The mortality levels of the married in 
each age and sex group are clearly lower than those of others, in each 
time period (Table 3.10).
The mortality levels of the never married are much higher in all 
age groups for both sexes and the differences are more serious among 
females than males. Korea has been a country with a great deal of 
social pressures to marry and with a humiliating stigma attached to 
celibacy (M.I.Kim, 1978: 8). Although there has been considerable 
postponement of marriage since 1925, no noteworthy change in universal 
marriage has been observed (T.H.Kim, 1981: 25-26). Therefore, an 
extremely low proportion of never married at ages beyond 35 years (see 
Table 3.11) in a society promoting universal marriage may lead to a 
very high selection and, hence, to a very high mortality of those who 
did not marry. In summary, two likely reasons for higher mortality 
among the never married may be: their ill-health makes them unsuitable 
to be married; and the stigma of not being married may affect their 
health. When the proportion of never married is very low, as is the 
case with females, the mortality differentials by marital status are
bigger.
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Table 3-10: MORTALITY RATIOS BY MARITAL STATUS, 10--YEAR AGE GROUP
(25-64 YEARS) AND SEX, KOREA, 1970-72, 1974-76 AND 1979-81
Age and 
Marital Status
Males Females
1970-72 1974-76 1979-81 1970-72 1974-76 1979-81
25-34 Years 1.00 1.00 1.00 1.00 1.00 1.00
Never Married 1.89 1.71 1.77 6.27 5.88 4.37
Married .65 .67 .64 .61 .55 .57
Widowed * 5.56 7.13 7.28 2.76 3.32 5.11
35-44 Years 1.00 1.00 1.00 1.00 1.00 1.00
Never Married 13.57 10.44 8.25 42.01 31.18 23.78
Married .82 .83 .83 .74 .75 .71
Widowed * 4.88 5.72 5.18 1.81 1.90 2.36
45-54 Years 1.00 1.00 1.00 1.00 1.00 1.00
Never Married 17.07 15.62 10.70 47.06 37.79 33.85
Married .88 .87 .87 .84 .84 .78
Widowed * 3.67 3.87 3.74 1.20 1.21 1.41
55-64 Years 1.00 1.00 1.00 1.00 1.00 1.00
Never Married 15.94 13.31 9.40 37.35 28.16 30.49
Married .87 .86 .87 .90 .92 .85
Widowed * 2.32 2.68 2.57 1.02 1.01 1.09
* Includes the divorced and the separated.
Sources: Korean Vital Statistics and Population Censuses
The widowed, divorced and separated also record higher mortality 
than the married, especially in the youngest age group, 25-34 years. 
This difference decreases with age for both sexes. It is higher for 
males than for females in all age groups, partly due to the smaller 
proportions of males remaining widowed/divorced/separated (see Table
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Table 3-11: PERCENTAGE DISTRIBUTION OF POPULATION BY MARITAL
STATUS, 10-YEAR AGE GROUP (25-64 YEARS) AND SEX, 
KOREA, 1970, 1975 AND 1980
Age and
Marital Status
1970 1975 1980
Males Females Males F emales Males Females
25-34 Years 100.0 100.0 100.0 100.0 100.0 100.0
Never Married 24.8 5.6 28.2 7.2 27.9 9.0
Married 74.4 91.4 71.2 90.4 71.5 89.1
Widowed * .8 3.0 .6 2.4 .6 1.9
35-44 Years 100.0 100.0 100.0 100.0 100.0 100.0
Never Married .8 .3 1.0 .5 1.2 .7
Married 97.4 88.7 97.5 90.9 97.0 91.8
Widowed * 1.8 11.0 1.5 8.6 1.8 7.5
45-54 Years 100.0 100.0 100.0 100.0 100.0 100.0
Never Married .2 .1 .3 .2 .4 .3
Married 96.4 72.4 96.7 74.4 96.5 77.8
Widowed * 3.4 27.5 3.1 25.4 3.1 21.9
55-64 Years 100.0 100.0 100.0 100.0 100.0 100.0
Never Married .1 .1 .1 .1 .2 .1
Married 91.6 50.0 93.0 52.4 93.3 53.8
Widowed * 8.3 49.9 6.9 47.5 6.5 46.1
* Includes the divorced and the separated. 
Sources: 1970, 1975 and 1980 Population Censuses
3.11). The remarriage rate is high at younger ages and for males, than 
for older ages and for females. Those who remain as the widowed or the 
divorced/separated may feel more the anguish and the sense of 
isolation; impaired health may also prevent some of them remarrying.
From Table 3.10, we can also observe the changing pattern of
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mortality differentials by marital status over the last decade. The 
mortality differentials between the married and the never married 
gradually became smaller at all ages and for both sexes. On the other 
hand, the difference between the married and the widowed, divorced and 
separated increased in all age groups of females but remained virtually 
unchanged among males. This may be explained by the change of the 
proportions remaining never married, and widowed/divorced/separated 
respectively. As shown in Table 3.11, the proportions of the never 
married were gradually increasing over time in all age groups for both 
males and females; the mortality ratios were decreasing and selection 
due to ill health may have been less pronounced. By contrast, the 
proportions of the widowed, divorced and separated were gradually 
decreasing in all age groups of both sexes, and faster for females than 
for males; the mortality ratios were increasing, more notably among 
females.
3.3.4 Occupational Differentials in Mortality
Mortality differentials by occupation have been one of the major 
interests in studies on differential mortality. Occupation has been 
recognized as a basic attribute of socioeconomic status, closely 
associated with income and education (Doring-Bradley and Johnston, 
1980: 73). In addition, the surroundings in which people spend the 
greater part of their working hours have an important influence on 
their health (Benjamin, 1965: 25). Therefore, differentials in 
mortality by occupation reflect in part the effect of socioeconomic 
factors and in part variations in occupational hazards and risks 
(Kitagawa and Hauser, 1973: 37). However, occupation in relation to
104
mortality has been considered more as an indicator of socioeconomic 
status than as a source of special hazards to life. Although some 
occupations are more hazardous to life than others (Moriyama and 
Guralnick, 1956; Stockwell, 1963; Antonovsky, 1967; Kitagawa and 
Hauser, 1973), mortality related to such hazards is rather low. The 
industrial risks are now considerably reduced by enforced protective 
measures and occupational morbidity is closely monitored in most 
industrialized countries, and by international organizations, such as 
the World Health Organization.
The mortality differentials by occupation in Korea show patterns 
similar to those observed in other countries. That is, those who by 
their occupation belong to the lower social classes experience 
relatively higher mortality than those whose occupation ranks them in 
the upper social classes. The differences are bigger among the younger 
age groups and tend to be smaller among the older ones (see Stockwell, 
1963; Kitagawa and Hauser, 1973; Koskenvuo et al., 1978; Fox, 1980). 
Occupational differences in mortality in Korea in the periods 1974-76 
and 1979-81 are shown in Table 3.12 for males. Mortality ratios for 
'others' (unemployed, students, military servicemen and unknown) are 
substantially higher than for the other groups. This may be due to the 
fact that the category 'others' includes persons who are not employable 
because of health reasons.
Among the four broad occupational groups (except the category 
'other'), mortality is highest among agricultural workers and lowest 
among 'professional, administrative and clerical workers'. Even among 
the urban-style occupational groups, the higher-level occupations —  
professional, administrative and clerical workers —  experienced 
clearly lower mortality except in the youngest age group 25-34 years.
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In urban and rural areas the patterns of mortality differentials 
by occupation are exactly the same: lower levels for urban-style
occupational categories and higher levels for agricultural workers and 
the category 'others'. But the difference between the urban-style 
occupational categories and agricultural workers is bigger in urban 
areas than in rural areas. Since urban areas in Korea are defined by 
the boundary of an administrative district with a population of 50,000 
persons or more, the agricultural areas in the districts defined as 
urban are rather closer to rural areas and most of the agricultural 
workers in the urban areas are living in the smaller urban districts, 
not in metropolitan areas. Therefore, we can expect that the
difference in mortality levels between non-agricultural and
agricultural workers in urban areas would be bigger according to the 
difference in the health benefits from urbanized places and others in 
urban districts and from metropolitan areas and small urban areas.
With increasing age there is a steady convergence of the ratios
towards the overall level. The differences are greatest among those
aged 35-44 years in both periods shown in Table 3.12 and smallest among
the age group 55-64 years. The mortality level of 'others' is 5.7 times
that of 'professional, administrative and clerical workers' among those
aged 35-44 years in the period 1979-81, but only 3.6 times among those
aged 55-64 years. This pattern of mortality differentials by
occupation: namely divergence until ages 35-44 and convergence
afterwards, is clearly affected by 'selectivity'. In the case of age
group 35-44 years, in which the labour force participation rate is
16
highest (95.4 per cent in 1975 and 92.1 per cent in 1980 ), the
16
Calculated from the 1975 and 1980 population census reports.
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Table 3-12: MORTALITY RATIOS BY OCCUPATION, 10-YEAR AGE GROUP
(25-64 YEARS) AND URBAN/RURAL AREAS, MALES, 
KOREA, 1974-76 AND 1979-81
Age and Nation Urban Rural
Occupation ---------------  ---------------  ----------
1974-76 1979-81 1974-76 1979-81 1974-76 1979-81
25-34 Years 1.00 1.00 1.00 1.00 1.00 1.00
I .41 .69 .53 .91 .43 .61
II .45 .57 .60 .69 .46 .62
III 1.24 1.77 2.43 2.69 .79 1.07
IV .35 .58 .40 .68 .45 .62
V 3.86 2.18 4.03 2.29 5.00 2.37
35-44 Years 1.00 1.00 1.00 1.00 1.00 1.00
I .38 .54 .45 .69 .42 .50
II .48 .61 .57 .76 .53 .59
III 1.03 1.40 1.94 2.07 .78 .99
IV .43 . 64 .47 .73 .53 .71
V 7.97 3.08 7.07 3.05 13.17 4.16
45-54 Years 1.00 1.00 1.00 1.00 1.00 1.00
I .35 .50 .36 .57 .42 .47
II .53 .66 .56 .73 .60 .68
III .84 1.07 1.24 1.49 .73 .92
IV .45 .65 .44 .67 .59 .74
V 5.53 2.54 4.15 2.32 12.04 4.03
55-64 Years 1.00 1.00 1.00 1.00 1.00 1.00
I .37 .41 .32 .45 .59 .34
II .50 .66 .47 .67 .61 .72
III .76 .94 .88 1.08 .74 .90
IV .57 .72 .49 .71 .78 .80
V 2.02 1.48 1.68 1.35 2.53 1.91
Notes : Classification of occupation
I Professional, administrative & clerical workers 
II Sales & services workers 
III Agricultural workers & fishermen 
IV Production workers & labourers 
V Others (unemployed, students, military servicemen & un­
known)
Sources: Korean Vital Statistics and Population Censuses
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category ’others’ includes a higher proportion of the group not fitted
to work because of ill-health. As among older age groups the
proportion of those retired from economic activity increases, the
category 'others ' now comprises more healthy old persons and the
differences by occupation decrease with age.
We may also consider the change in mortality differentials by 
occupation in urban areas over time. The difference in the mortality 
level between non-agricultural and agricultural workers in urban areas 
became smaller: the ratio of the mortality level of agricultural
workers to ’professional, administrative and clerical workers’ aged 
35-44 years fell from 4.3 times to 3.0 times in the 5-year period 
between 1974-76 and 1979-81. However, there was no change in rural 
areas (except the category ’others'). Although the period of 5 years is 
not long enough to compare the change in mortality patterns, the 
decrease of mortality differentials by occupation may be showing up 
fast, and more strongly in urban areas than in rural areas, because of 
the socioeconomic progress which came to urban areas earlier and 
affected then more markedly.
Since occupation, income and education are generally recognized as
the three basic aspects of socioeconomic status, the mortality ratios
.17
by occupation standardized by educational level for age group 45-64 
years are shown in Table 3.13. Before standardization, the ratios of 
mortality levels of 'others' and 'agricultural workers' to those of 
'professional, administrative and clerical workers' were 5.0 and 2.6
17
No information about income is available in population census and 
death registration in Korea.
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respectively: after standardization for educational level they were 
reduced to 2.8 and 1.2, respectively. Moreover, after standardization 
the mortality levels for the other 'urban-style* occupation groups 
became lower than for 'professional, administrative and clerical 
workers', although the differences are not very large. Therefore, we 
can summarize that the mortality differentials by occupation in Korea 
are very strong mainly because of the great differences in educational 
level between different occupations.
Table 3-13: OBSERVED AND STANDARDIZED MORTALITY RATIOS BY
OCCUPATION, 45-64 YEARS OF AGE, MALES, KOREA, 1979-81
1)
Occupation Observed Ratio Standardized Ratio
45-64 Years 1.00 1.00
Professional, administrative .40 1.00 .71 1.00
& clerical workers 
Sales & services workers .61 1.53 .63 .89
Agricultural workers & fisherman 1.03 2.58 .87 1.23
Production workers & labourers .57 1.43 .65 .92
2)
Others 1.99 1.99
Notes : 1) Based on proportion of population aged 45-64 years by
educational level.
2) Includes unemployed, students , military servicemen and
unknown.
Sources: Korean Vital Statistics and Population Censuses
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3.4 Causes of Death and Mortality (1980-1981)
3.4.1 General Trends of Cause-of-Death Structure
It is well known that the relative importance of individual causes 
of death changes in the course of the transition from high to low 
mortality. Recently the United Nations study analysed the structure of 
causes of death in the developing and developed countries and 
summarized the general pattern of cause-of-death structure according to 
mortality levels:
In general, the higher the level of mortality in a 
population, the greater the proportion of deaths from diseases 
caused by organisms —  the infectious, parasitic, acute 
respiratory and diarrhoeal diseases —  and the lower the 
fraction caused by the chronic degenerative diseases. As 
mortality declines, the first-mentioned groups diminish in 
importance, and a ’modern' pattern emerges in which 
cardiovascular diseases and neoplasms account for most deaths 
(U.N., 1984a: 43).
Early in the century, the leading causes of death in Korea were 
diseases related to the respiratory system, the digestive system and 
communicable diseases, including smallpox, pneumonia and tuberculosis 
(Governor-general of Korea, 1920-35 and C.B.Park, 1961: cited in 
S.B.Lee, 1980: 174-176). E.H.Kwon and T.R.Kim (1968) pointed out that 
infectious diseases like cholera, smallpox and tuberculosis were the 
leading causes of death around 1920. When in 1938-42 the causes of 
death were reclassified according to the 7th revision of the ICD 
(E.H.Kwon, 1968), the leading diseases were those related to the 
digestive system (IX), the respiratory system (VIII), the nervous 
system (VI), and infectious and parasitic diseases (I) (see Table 
3.14). The above four divisions of diseases accounted for two-thirds of 
all deaths; if the symptoms, signs and ill-defined conditions (XVI) are
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ignored, the proportion reaches 87 per cent.
During the 1960s, the leading causes of death remained the same as 
in 1938-42. However, there were some changes in the cause of death 
pattern between 1938-42 and the 1960s: on the one hand, the above four 
major groups of diseases made diminishing contribution to the level of 
mortality; on the other hand, the proportion of neoplasms (II), 
diseases of circulatory system (VII), and injury and poisoning (XVII) 
increased markedly.
After the 1960s, there was a great change in the pattern of causes
of death in Korea. The proportion of the four major groups of diseases
which loomed high by the 1960s decreased continuously and reached less
than 20 per cent in 1980-81. In contrast, the three newly emerging
major groups of diseases (II, VII and XVII) accounted for over 50 per
19
cent as leading causes of death.
The proporionate distribution of deaths by cause is undoubtedly 
subject to errors due to a non-uniform under-registration of deaths 
accross causes. Errors of this type may be also associated with 
differential under-reporting of cause-of-death by educational level or 
of occupation of the decedent. Though, it may be assumed that by using 
broad groupings of causes of death some of the above errors will be
18
Since the proportion of symptoms, signs and ill-defined conditions 
(XVI) is 23.96 per cent and the total proportion of the four major 
groups of diseases (I, VI, VIII, and IX) is 66.41 per cent, the 
proportion (87 per cent) can be obtained from 66.41/(100 - 23.96).
19
Although some diseases (cerebrovascular and diarrhoeal diseases) 
were reclassified (see the notes of Table 3.14), this did not change 
the general pattern mentioned above.
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Table 3-14: PROPORTIONAL TRENDS OF DEATHS BY CAUSE-OF-DEATH
(17 MAJOR CLASSIFICATIONS), ALL AGES, BOTH SEXES, 
KOREA, 1938-81
1)
Cause of Death
2)
1938-42
3)
1951
3)
1966
1)
1980-81
4)
Life Expectancy 42.6 52.4 55.2 64.6
All Causes 100.0 100.0 100.0 100.0
I 14.38 12.82 11.39
6)
4.41
II .79 3.66 4.57 11.87
III .53 3.46 2.50 1.00
IV .19 .39 .23 .17
V .05 .50 1.03 .74
VI
5)
15.77
5)
11.92
5)
11.52 1.41
VII .99 3.04 3.91
5)
28.35
VIII 16.80 20.41 15.06 5.02
IX
6)
19.46
6)
17.28
6)
15.10 8.42
X 3.38 1.59 1.21 .97
XI .75 .37 .37 .13
XII .17 .03 .03 .06
XIII .23 .36 .37 .36
XIV .01 .01 .00 .25
XV .51 .05 .01 .05
XVI 23.96 22.42 29.21 26.62
XVII 2.03 1.69 3.49 10.16
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Table 3-14 (Continued)
Notes 1) The 1979 Korean Standard Classification of Diseases revised 
based on the 9th Revision of the ICD (EPB, 1979).
2) Originally classified based on the 5th Revision of the ICD 
(Ishi, 1972: 153) and reclassified based on the 7th Revision
of the ICD.
3) Classified based on the 7th Revision of the ICD.
4) The corresponding periods and sources of the expectations 
of life at birth (both sexes) are:
e(0) Period Sources
42.6 Yrs 1936-40 Ishi (1972)
52.4 Yrs 1955-60 K.S.Koh and I.H.Kira (1964)
55.2 Yrs 1960-65 D.W.Lee (1973)
64.6 Yrs 1976-80 The present study
These expectations of life at birth were recalculated from 
those by sex under the assumption of 'Sex Ratio = 1.05'.
5) Including the deaths by 'Vascular lesions affecting central 
nervous system' which was reclassified from Division VI in 
the 7th Revision of the ICD to Division VII in the 9th 
Revision.
6) Included the deaths by 'Gastro-enteritis and colitis 
excluding diarrhoea of the newborn', which was reclassified 
from Division IX in the 7th Revision of the ICD to Division 
I in the 9th Revision.
Sources: a) Causes of death:
1938-42 & 1961: E.H.Kwon, 1968: 50, Table 15 
1966 : NBOS, 1968: 84, Table 17-1
1980-81 : NBOS, 1982d: 18 and 1983b: 18-19
b) Life expectancies: Table 2.10
minimized. Therefore, it is probably advisable to consider the 
conclusions from suggestive rather than definite.
Table 3.15 shows the leading specific causes of death in 1966 and 
1980-81. Pneumonia (B31), tuberculosis (Bl,2) and cerebrovascular 
diseases (B22) ranked in the first three places in 1966. Furthermore, 
among the ten important specific causes of death, six (1st, 2nd, 5th, 
7th, 9th and 10th rank orders) belong to the broader groups of the 
diseases of the respiratory and digestive systems and infectious 
diseases. However, in 1980-81 all five most important causes of death 
were diseases of the circulatory system, neoplasms and injuries. From
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this changing pattern of causes of death we can easily recognize that 
the big decline in mortality level since the 1960s was due mainly to 
the reduction of mortality from pneumonia and tuberculosis.
Table 3-15: THE 10 LEADING CAUSES OF DEATH, ALL AGES, BOTH SEXES,
KOREA, 1966 AND 1980-81
1
Rank !
! 1) 
 1966
1
(7th revision)! 
(of the ICD )!
j
2)
1980-81
(9th revision) 
(of the ICD )
1 Pneumonia B31 Malignant neoplasms 140-208
2 All tuberculosis B1,2 Hypertensive disease 401-405
3 Vascular lesions affect- B22 Cerebrovascular disease 430-438
ing central nervous system
4 Malignant neoplasms B18 All accident E800-E949
5 Gastritis, duodenitis, B36 Heart-all 393-398,410-429
enteritis and colitis
6 All accident BE47,48 All tuberculosis 010-018
7 Influenza B30 Chronic liver disease 571
and cirrhosis
8 Heart-all B25-27 Bronchitis, emphysema 490-493
and asthma
9 Measles B14 Pneumonia 480-486
10 Bronchitis B32 Suicide E950-E959
Notes : 1) Based on abbreviated list of 50 causes of death in the 7th 
Revision of the ICD.
2) Based on special list of 55 causes of death in the 9th 
Revision of the ICD.
Sources: 1966 : NBOS, 1968
1980-81 : NBOS, 1982d and 1983b
The changes in the proportions of deaths by cause in Korea are the 
same as the changing pattern observed by the United Nations study (see 
Table 3.16). The earlier pattern of causes of death in Korea in 1966
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was similar to that of the five developing countries. The later pattern
in 1980-81 is located just between the patterns of the developing and
the developed countries, and appears to be closer to the latter. In
summary, it is clear that the Korean mortality transition is due to the
change in the pattern of causes of death: when the infectious and
20
contagious diseases have been brought under control, the overall
mortality level has declined. The transition still progresses
continuously. Collins (1982) and McKewn (1976) have clearly summarized 
the factors behind the changing pattern of causes of death:
improvements in nutrition through economic development, reduction in 
exposure to infectious diseases and introduction of effective medical 
measures. This is reflected in the changing Korean pattern of causes of 
death.
The structure of the causes of death is also closely associated 
with variations in the age and sex patterns of mortality. Some diseases 
are age selective and others are likely to be sex selective in their 
incidence or probability of a fatal outcome, because of social 
selectivity in exposure to risk —  such as economic activity and 
marriage —  or due to the biological differences between the sexes 
(Waldron, 1983; Ruzicka, 1984b). Also, diverse individual
characteristics and habits, such as smoking and food choices, can 
impinge on health. Education can influence personal habits with the aim 
of improving self-identified health goals (Edmonston and Andes, 1983). 
In the next two subsections we will discuss the age-sex patterns of
20
According to Preston and Nelson’s model, about 60 per cent of the 
total decline in death rates in 43 countries over a period of 100 years 
was attributed to declining mortality from infectious diseases (Preston 
and Nelson, 1974).
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Table 3-16: PERCENTAGE DISTRIBUTIONS OF DEATHS BY CAUSE-OF-DEATH,
KOREA IN 1966 AND 1980-81, DEVELOPING AND DEVELOPED 
COUNTRIES IN THE LATE 1970s
Cause of 
Death
1)
Korea
1966 2) 1980-81
3)
F ive
Developing
Countries
4)
Developed
Countries
Life Expectancy (Years) 
(Both sexes)
55.2 64.6 55-65 over 70
ALL CAUSES OF DEATH 100.0 100.0
5)
100
5)
100
5)
Infectious and Parasitic 
Diseases
16.1 5.0 17 1
Respiratory Diseases 21.3 6.8 18 8
Accidents and Violence 4.9
6)
13.9 7 7
Cardiovascular Diseases 12.6 38.7 18 48
N eoplasms 6.5
5)6)
16.2 8 21
All Other Causes 38.6 18.4 32 15
Notes : 1) 'Symptoms, signs and ill-defined conditions' are excluded.
2) Originally classified based on the 7th Revision of the ICD.
3) Developing countries with E(0) about 55 to 65 years.
4) Developed countries representing 85 per cent of all deaths 
in developed countries (E(0) more than 70 years).
5) Deaths by 'Gastro-enteritis and colitis excluding diarrhoea 
of the newborn' (ICD code 104 in the 7th Revision) are 
included.
6) 'Vascular lesions affecting central nervous system'(B22) in 
the 7th Revision of the ICD (7.1 % points) are reclassified 
from 'All other causes' to 'Cardiovascular diseases'.
Sources: a) Korea : NBOS, 1968, 1982d and 1983b
b) Developing and developed countries: U.N., 1984a: 43
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causes of death and their differentials by selected socioeconomic 
characteristics: marital status, educational attainment and occupation. 
For these further discussions, only 1980-81 cause-of-death data will be 
used because the earlier data suffer from serious limitations which 
prevent detailed analysis.
3.4.2 Age-Sex Pattern of Causes of Death
To demonstrate which causes of death differentially attack males 
and females and specific age groups, the relative cause-of-death 
distributions are graphically presented in Figure 3.2. For this 
calculation two three-digit sub-groups of causes of death —  senility 
without mention of psychosis (797), and other ’ill-defined* and unknown 
causes of morbidity and mortality (799) —  were excluded from the total 
classifiable causes of death (see the discussion in Subsection 3.2.1) 
and age group 65 years and over was cut off because the proportion of 
deaths from the two above mentioned sub-groups is too large and the 
accuracy of certification of the cause-of-death may be lower than for 
the younger age groups. Also, the causes of death during infancy and 
early childhood (ages 0 to 4) are treated only broadly here, with more 
detailed discussion deferred to Chapter IV.
During infancy, diseases of the respiratory system (VIII) are the 
leading causes of death for both sexes, but after infancy the 
proportion of deaths from injury and poisoning (XVII) greatly increases 
and is greater among males than females. Until the age group 20-24, 
the proportion of deaths from injury and poisoning (XVII) grows 
continuously for both sexes and reaches over 50 per cent for males and 
over 30 per cent for females. The proportions of deaths from diseases 
of the respiratory system (VIII), infectious and parasitic diseases (I)
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F i g u r e  3 - 2 :  D ISTRIBUTION OF DEATHS BY C A U SE-O F-D EA T H ,
BY AGE AND SE X , KOREA, 1 9 8 0 - 8 1
Males
ED 0 t h« rs  
D 3 3  X I V  ic X V  '  
^  X V I I  
E X  IX 
VIII 
E S 3  VII 
E S  VI  
S 3  II 
2 2  I
Females
E D  0 t h « r s  
EXS X I V  <k X V
ssa xvii
CSX IX
a  vni
E 2 3  VII
ma vi 
a  ii 
ZZ 1
NOTE : EXCLUDED TWO TH REE-DICIT 
PSYCHOSIS) AND 799 (OTHER 
MORTALITY).
SU B -D IV ISIO N S, 797 (SEN ILITY  WITHOUT MENTION OF 
ILL-DEFIN ED  AND UNKNOWN CAUSES OF MOBIDITY AND
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118
and diseases of the nervous system and sense organs (VI) continuously 
decrease with age. However, after the age of 25 years the relative 
incidence of deaths by injury and poisoning (XVII) decreases more 
rapidly for both sexes than it increased at the earlier ages. Instead
of injury and poisoning , neoplasms (II) and diseases of the circulatory
system (VII) become the leading causes; they account for over
two-thirds of total deaths from the age of 50 years onward. Also,
after age 30, diseases of the digestive system (IX) become more
important, especially among males, and rank in the third place from the 
late 40s for both sexes. Some diseases which are specific for females 
only, such as complications of pregnancy, childbirth and the puerperium 
(XI) and malignant neoplasms of the breast and cervix teri (174 and 
180), affect the pattern of causes of death in childbearing ages (20 to 
49 years) and push the proportion of deaths from neoplasms (II) higher 
at an earlier age for females compared with the male pattern. However, 
apart from these details, the general age pattern of causes of death is 
virtually the same for males and females.
However, three important differences between male and female 
cause-of-death patterns are worth noting: one, the proportion of male 
deaths from infectious and parasitic diseases (I) increases after age 
30 while that of female deaths decreases; two, the proportion of deaths 
from diseases of the digestive system (IX) among males increases 
suddenly from age group 35-39 years; and three, the proportion of male 
deaths from injury and poisoning (XVII) in all age groups except 
infancy is much greater than that of female deaths from the same cause.
Table 3.17 tells us clearly the reasons why those three sex 
differentials occur. The sex differentials are mainly due to the sex 
differences in the number of deaths from three kinds of specific
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causes: tuberculosis (010-018), chronic liver disease and cirrhosis 
(571), and accidents and their adverse effects (E800-E949). Sex ratio 
of death rates by age and cause-specific death rates (female death 
rate=1.0) can be calculated from:
R = [D(m) /D(f) ] x [p(m) /p(f) ]
hi i i hi hi
where R is sex ratio of death rates from cause h in age group i; 
hi
D(m) and D(f) are age-specific death rates at age group i, for males
and females, respectively; p(m) and p(f) are the proportion of
hi hi
deaths from cause h to all deaths in age group i, for males and 
females, respectively.
Although the tuberculosis prevalence rate according to
radiological checks of chest abnormalities has decreased continuously
(J.S.Kim, 1977: 39; Korean National Tuberculosis Association, 1977 and 
21
1981), the number of deaths from tuberculosis is still over 5 per 
cent of total deaths. Among adults aged 15 to 64 years, the sex 
difference of deaths from tuberculosis changes greatly. For the younger 
age groups, 15-24 and 25-34, the sex ratios of cause specific death
21
The tuberculosis prevalence rates (per 100) of radiological chest 
abnormalities (based on X-ray miniature film), Korea, 1965-80, are:
Total Males Females
1965 5.1 6.4 3.8
1970 4.2 5.1 3.1
1975 3.3 4.2 2.5
1980 2.5 3.3 1.8
1965 & 1970: Korean National Tuberculosis Association,
Cited in J .S.Kim, 1977:39, Table 9
1975 & 1980: Korean National Tuberculosis Association,
1977: 81-83, Table 18-4 and 1981: 24, Table 8
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Table 3-17: SEX MORTALITY RATIOS OF CAUSE-SPECIFIC DEATH RATES
BY MAJOR CAUSES OF HIGHER MORTALITY AMONG MALES, 
BY AGE GROUP, KOREA, 1980-81
15-24 25-34 35-44 45-54 55-64
1)
Sex ratio of age specific 
death rate for all causes 1.15 1.12 1.57 1.88 2.07
(females: 1.00)
TUBERCULOSIS (010-018) 
Proportion of deaths IMales 43.5 49.0 67.3 63.2 55.4
(per 1000) 2),3) !
IFemales 84.1 90.0 70.1 43.8 30.6
4)
Sex ratio of death rates .59 .61 1.51 2.71 3.75
(females: 1.00)
CHRONIC LIVER DISEASE AND CIRRHOSIS (571) 
Proportion of deaths !Males 9.2 34.2 101.7 101.1 67.2
(per 1000) 2),3) !
IFemales 9.6 15.0 38.3 46.8 36.8
4)
Sex ratio of death rates 1.10 2.55 4.17 4.06 3.78
(females: 1.00)
ACCIDENTS AND ADVERSE EFFECTS (E800-E949) 
Proportion of deaths IMales 303.4 318.7 159.9 76.9 40.8
(per 1000) 2),3) !
IFemales 141.3 94.9 89.2 46.8 33.8
4)
Sex ratio of death rates 2.47 3.76 2.81 3.09 2.50
(females; 1.00)
Notes : 1) Calculated from age: specific death rates in 1976-80 (Table
2.2 , Chapter II).
2) ’Senility without mention of psychosis' and 'Other ill- 
defined and unknown cause of death' are excluded.
3) Proportion of deaths from the specific-cause of all deaths 
in 10-year age group.
4) (Sex Ratio) (Proportion) (Sex ratio of ) (Proportion)
(of Death ) = (of male )x(death rate for)/(of female ) 
(Rates ) (death ) (all causes ) (death )
Sources: Korean Vital Statistics
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rates are only around 0.6. The male death rate from tuberculosis 
passes the female death rate at age 35 years and reaches nearly four 
times the female death rate by age 55-64 years.
In England and Wales, in 1949, the sex difference in death rates 
from tuberculosis had exactly the same pattern as the Korean sex 
differentials in 1980-81. Springett examined the trends and sex 
differentials in mortality from tuberculosis in England and Wales over 
100 years and observed a constant pattern of tuberculosis mortality 
rates by sex: from age group 10-14 years to 30-34 years female rates 
exceed male rates, but over that age the male rates are the greater, 
with rates from three to four times those for females in the older age 
groups (Springett, 1952: 521). Therefore, when the tuberculosis death 
rate is declining but the same sex difference is retained, this would 
lead to a decline in the excessively high death rates among older men 
relative to death rates among women. This has been observed by Goldman 
(1980) and conforms to the Korean mortality pattern.
One of the most important causes of death which widens the 
difference in mortality between males and females at ages over 35 years 
in Korea, seems to be chronic liver disease and cirrhosis. The male 
death rate from this disease is about four times higher than the female 
death rate at ages 35 years and over. The proportion of deaths from 
this disease to total deaths is over 10 per cent among males aged 35-44 
and 45-54 years. This disease, which is strongly associated with 
alcoholism (Terris, 1967), is also an important cause of death in the 
wine producing countries, such as France and Germany; and the death 
rate from the disease has increased clearly in most developed countries 
during the period 1950 to 1973 (Moriyama, 1983: 291).
122
Alcohol consumption in Korea is not less than in most of the 
developed countries (see table 3.18). Furthermore, alcohol consumption 
in Korea has increased by 31 per cent between 1970 and 1980 (see Table 
3.19). Therefore, we can accept that the death rate as well as the 
proportion of deaths from chronic liver disease and cirrhosis in Korea 
may have increased partly along with the increase in alcohol 
consumption, and the sex ratio (around 4 times between ages 33 and 64 
years) of death rates from this disease is also comparable to those in 
European countries, where the sex mortality ratio ranged from 159 males 
to 100 females in England and Wales to 559 in Australia in 1973 
(Moriyama, 1983).
In most countries, the sex ratio of death rates from violence, 
that is, accidents, suicides and homicides, is higher than that from 
any natural cause of death; this is partly associated with the life 
styles of the males, who do more physically hazardous work, consume 
more alcohol, are less stable in the face of adversity, and are more 
frequently the victims of violence (Waldron and Johnston, 1976: 19-20; 
Moriyama, 1983: 291-292). The sex ratios of death rates in Korea are 
2.4 and higher among all age groups from age 15 to 64 years and the 
ratio reaches around 3.0 among ages 25 years and over. This is 
comparable with the ratios in 21 selected developed countries in 1973 
which ranged from 1.9 in the United Kingdom to 5.4 in Portugal for the 
ages 35-64 (Moriyama, 1983).
In addition to the above three groups of causes of death, lung 
cancer and emphysema are another important group of causes with higher 
mortality in males, because men smoke more and cigarette smoking is the 
major cause of cancer and emphysema (Benjamin, 1965; Retherford, 1975; 
Waldron, 1976; Hetzel, 1983; Moriyama, 1983). Although in Korea the
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T a b l e  3 - 1 8 :  TOTAL ANNUAL CONSUMPTION OF ALCOHOL PER ADULT
(AGE 15 YEARS AND OVER) IN SELECTED COUNTRIES
C o u n t r y Year
C o n s u m p t i o n  i n  * 
100 % A l c o h o l  
( l i t r e s )
j
! C o u n t r y
j
i
C o n s u m p t i o n  i n  * 
Y e a r  100 % A l c o h o l  
( l i t r e s )
F r a n c e 1970 2 2 . 1 3 A u s t r a l i a  1 9 7 1 /7 2 1 2 . 7 2
K ore a 1980 2 0 . 5 1 USA 1973 1 0 . 1 6
B e lg iu m 1972 1 5 . 9 3 C anada 1971 9 . 1 8
K o re a 1970 1 5 . 6 3 U.K. 1971 8 . 5 7
W.Germany 1972 1 4 . 9 7 P o l a n d 1972 7 . 6 8
* The c a l c u l a t e d amount  ( l i t r e s ) o f  a l c o h o l i n  b e v e r a g e s s u c h  a s  b e e r ,
w in e  and s p r i t s .
S o u r c e s  : K o re a : See  T a b l e  3 . 1 9
O t h e r s :  E f r o n ,  V . ,  M. K e l l e r  and C.  G u r i o l i ,  1 974 ,  STATISTICS 
ON CONSUMPTION OF ALCOHOL AND ON ALCOHOLISM, 1974 e d .  
R u t g e r s  C e n t e r  o f  A l c o h o l  S t u d i e s ,  N . J .  ( c i t e d  i n  
S a r g e n t ,  1979:  79)
T a b l e  3 - 1 9 :  TREND OF PER CAPITA ALCOHOL CONSUMPTION, KOREA, 19 7 0 -8 0
1970 1975 1980
E s t i m a t e d  c o n s u m p t i o n  i n 1 5 . 6 3 1 8 . 6 9 2 0 . 5 1
100% a l c o h o l  ( l i t r e s )
I n d e x 1 . 0 0 1 . 2 0 1 .3 1
* ( T o t a l  amount  o f  n e t  a l c o h o l )  /  ( P o p u l a t i o n  ag e d  15)
( i n  a l l  s o r t  o f  b e v e r a g e s  ) ( y e a r s  and o v e r  )
S o u r c e s :  A l c o h o l  c o n s u m p t i o n :  U n p u b l i s h e d  t a x a t i o n  b a s e  d a t a  o f
O f f i c e  o f  K o r e a  N a t i o n a l  Tax  A d m i n i s t r a t i o n  
P o p u l a t i o n :  1 9 7 0 ,  1975 & 1980 p o p u l a t i o n  c e n s u s e s
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proportions of deaths from malignant neoplasms of trachea, bronchus and
lung (162) and from bronchitis, emphysema and asthma (490-493) —  all
of them mainly associated with cigarette smoking —  are relatively low
(3.0 and 2.5 % for males and females respectively aged 35 to 64 years
in 1980-81), the sex ratios of death rates are high at over 2.0.
However, the sex ratio of death rates has probably risen in recent
years due to the sizable increase in per capita cigarette smoking (1.6
22
times in the 14 years from 1966 to 1980).
Therefore, the Korean mortality pattern, characterized by 
excessively high death rates among older men compared to younger men 
and women (Chapter II in the study; U.N., 1982a; Goldman, 1980; Coale, 
Cho and Goldman, 1980), is strongly affected by tuberculosis, chronic 
liver disease, accidents, lung cancer and emphysema. In summary, 
although the number of deaths from tuberculosis has decreased 
considerably and its influence has steadily diminished, the increase of 
per capita alcohol and cigarette consumption and the effects on certain 
other diseases are expected to keep high sex mortality differentials.
22
Trends in per capita cigarette smoking, Korea, 1966-80,
1966 1970 1975 1980
No. of cigarettes* 1190 1413 1577 1865
Index 1.00 1.19 1.33 1.57
* (Total No. of )
(cigarettes sold by) / (Total population)
(Office of Monopoly)
Sources: Total cigarettes: Unpublished data of Office of
Monopoly, Korea
Total population: 1966, 1970, 1975 & 1980 popu­
lation censuses
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3.4.3 Differences of Cause-of-Death Patterns by Educational Level, 
Marital Status and Occupation
In Section 3.3 above, we have discussed mortality differentials by 
educational level, marital status and occupation and confirmed a 
reverse relationship between mortality and educational levels and a 
lower death rate among the married and among the higher-level 
occupational group (professional, administrative and clerical workers). 
In this subsection we will review these differences by means of the 
comparison of the cause-of-death patterns.
Cause-of-Death Pattern by Educational Level
Figure 3.3 shows the percentage distribution of broad groups of 
causes of death by age, sex and educational level of the deceased. We 
can observe a big difference between the cause-of-death patterns of the 
non-educated and those with junior high school or higher education. 
There are notable age-sex differentials in cause-of-death by 
educational level, though the overall pattern is the same (see Figure 
3.2): a decrease in the relative proportions of deaths from infectious 
and parasitic diseases (I) and injury and poisoning (XVII) after age 25 
years and an increase in the proportions of neoplasms (II), and 
diseases of the circulatory and digestive system (VII & IX).
However, as the mortality level is decreasing with educational 
level (see Table 3.9), the cause of death pattern is also changing 
clearly according to the educational level, which is exactly the same 
for both sexes. Among the non-educated group, neoplasms (II), and
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Figure 3-3: THE PERCENTAGE DISTRIBUTION OF SEVEN BROAD GROUPS
OF CAUSES OF DEATH BY SEX, AGE AND EDUCATIONAL LEVEL,
KOREA, 1980-81
1 Others
E 3  XVII INJURY AND POISONINC 
223 IX DISEASES OF THE DIGESTIVE SYSTEM 
G 2  VIII DISEASES OF THE RESPIRATORY SYSTEM 
223 VI1 DISEASES OF THE CIRCULATORY SYSTEM 
O  II NEOPLASMS
2 2  I INFECTIOUS AND PARASITIC DISEASES
NOTE : 'SYMPTOMS, SICNS AND ILL-DEFINED CONDITIONS' (XVI) ARE EXCLUDED 
SOURCE: 1980-81 KOREAN VITAL STATISTICS
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diseases of the circulatory and digestive systems (VII & IX) for both 
sexes are the leading causes of death, but infectious and parasitic 
diseases (I), and diseases of the respiratory system (VIII) are also 
important causes of death. However, among the deceased with junior 
high school or higher education, injury and poisoning (XVII) was added 
to the leading groups of causes of death instead of diseases of the 
digestive system (IX), which was an important group of causes of death 
among the non-educated group. These three leading groups of causes of 
death among the highest educated group account for over three quarters 
of all deaths, while only slightly over half of the total non-educated 
deceased died from the same causes. The other three groups of causes 
which were still important among the non-educated group (28 to 32 per 
cent of male and 20 to 29 per cent of female deaths by 10-year age 
group) account for, between ages 25 and 64 years, only 15 to 23 per 
cent of male and 10 to 16 per cent of female deaths.
When we discussed the overall age-sex pattern of causes of death 
earlier, it was confirmed that the Korean pattern was located between 
the patterns of the developed and developing countries. The 
cause-of-death pattern of the non-educated group in Figure 3.3 is close 
to that of high mortality populations and the pattern for the junior 
high school or higher educated group can be compared with that 
prevailing in the developed countries (see U.N., 1984a). The change of 
the cause-of-death pattern with educational level is also very similar 
to the transition of such patterns in the developed countries over 
time. The United Nations study (1982a: 19-22) discussed the changes in 
relative importance of grouped causes of death in 23 more developed 
countries from 1955-59 to 1970-74. During the 15-year period infectious 
diseases declined from 3 per cent of all deaths in 1955-59 to 1 per
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cent in 1970-74, while the proportion of deaths from cardiovascular 
diseases and malignant neoplasms increased from 60 to 67 per cent.
Therefore, we can summarize that the cause of death pattern in
Korea is closely associated with education, and changes over time with
the educational level. As education is recognized to be the basic
23
determinant affecting living standards (Benjamin, 1965; Grossman, 
1975; Leigh, 1983), a higher educational level means a prospect of 
better life with a concommitant change in exposure to health risk and, 
eventually, cause-of-death.
Cause-of-Death Pattern by Marital Status
As we discussed earlier (see Section 3.3), in Korea where marriage 
is universal, it is only the unfit who are likely to remain never 
married; that is, most of them are not eligible for marriage because of 
poor health. Therefore, it is not surprising that there is a marked 
difference between the cause-of-death patterns of the married and the 
never married (Figure 3.4).
If the never married are in poor health, they may be expected to 
be suffering from chronic diseases (such as tuberculosis, heart 
diseases, and so on) or even from acute diseases. As expected, the 
proportions of deaths from infectious and parasitic diseases (I), and 
diseases of the circulatory, the respiratory and the digestive systems
23
Benjamin (1965: 49-50) argued the importance of education as that 
'Life is full of dangers and, economic condition apart, our only 
equipment for combatting these dangers is our native intelligence and 
storehouse of experience. The more educated we are, the more codified 
is this experience, the quicker we access the probable balance of 
advantage of this or that reaction to danger.'.
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F i g u r e  3 - 4 :  THE PERCENTAGE DISTRIBUTION OF SEVEN BROAD GROUPS
OF CAUSES OF DEATH BY SEX, AGE AND MARITAL STATUS, 
KOREA, 1 9 8 0 - 8 1
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2 3  IX DISEASES OF THE DICESTIVE SYSTEM 
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£ 2  I INFECTIOUS AND PARASITIC DISEASES
NOTE : 'SYMPTOMS, SICNS AND ILL-DEFIN ED  CONDITIONS' (X V I) ARE EXCLUDED. 
SOURCE: 1 9 8 0 -8 1  KOREAN VITAL STA TISTICS
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(VII, VIII & IX) are relatively higher among the never married than 
among the ever married. The proportion of deaths from two 
cause-of-death groups (mainly infectious and parasitic diseases, and 
diseases of the respiratory system) is markedly larger among the never 
married than among the married: the proportions vary with 10-year age 
group between 11 and 17 per cent for males and between 13 and 20 for 
females among the never married, and between 7 and 10 for males and 
between 7 and 11 for females among the married.
However, there is no notable difference between the cause-of-death 
patterns of the married and the widowed, divorced and separated groups, 
although we have observed a big difference between their mortality 
rates: 3.2 to 11.4 times higher mortality for the widowed, divorced 
and separated males aged 25 to 64 years in 1979-81 and 1.3 to 9.0 times 
for such females (see Table 3.10).
It may, therefore, be concluded that the cause-of-death patterns 
of the currently married and ever married groups are rather similar; 
the difference is only between ever and never married groups in Korea. 
The sex differentials in cause-of-death patterns by marital status are 
exactly the same as those found by the comparison of the overall 
age-sex pattern in Subsection 3.4.2.
Cause-of-Death Pattern by Occupation
In Section 3.3.4, we have noted that mortality differentials by 
occupation are affected by the educational level. From Figure 3.5, we 
easily recognize that the professional, administrative and clerical 
workers, who are the highest educated group, have the lowest proportion 
of deaths from infectious and parasitic diseases (I), and from diseases
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of the respiratory and digestive systems (VIII & IX). These three 
broad causes of death combined present only 10 per cent of all deaths 
among age group 25-34 years and 17 per cent among 45-54 years old; this 
is clearly a smaller proportion than 15 and 24 per cent respectively 
among sales and services workers, 23 and 28 per cent among agricultural 
workers, 12 and 22 per cent among production workers and labourers, and 
24 and 30 per cent among 'others'.
However, a bigger proportion of deaths from injury and poisoning 
(XVII) is observed among production workers and labourers compared to 
other patterns; that is, 61 per cent among age group 25-34 years and 19 
per cent among 45-54, which are much larger than 54 and 15 per cent 
respectively among professional, administrative and clerical workers, 
and 46 and 11 per cent respectively among sales and services workers. 
In contrast, among agricultural workers and 'others', injury and 
poisoning (XVII) is a comparatively less important cause-of-death after 
age 35 years than in the other groups. The proportions from this cause 
are only 35 per cent among age group 25-34 years and 10 per cent among 
45-54 years old agricultural workers, and 35 and 8 per cent 
respectively for the 'others'.
In summary, the cause-of-death pattern by occupation in Korea also 
agrees with the general finding that more dangerous jobs bring 
relatively more deaths by injury and poisoning (XVII); and better 
socioeconomic status, such as urban style jobs and higher educational 
level, causes less risk from infectious and parasitic diseases (I), or 
diseases of the respiratory and digestive systems (VIII & IX).
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F i g u r e  3 - 5 :  THE PERCENTAGE DISTRIBUTION OF SEVEN BROAD GROUPS
OF CAUSES OF DEATH OF MALES BY AGE AND OCCUPATION, 
KOREA, 1 9 8 0 -8 1
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3.5 Determinants of Adult Mortality 
3.5.1 Method of Analysis
We have discussed differences in adult mortality by place of 
residence, marital status, educational level and occupation (males 
only) and noted that they conform to the general patterns found in the 
developed or developing countries. The socioeconomic characteristics 
are related with each other: for instance, professional, administrative 
and clerical workers are on average more highly educated than others 
and living in urban rather than rural areas.
To examine the net effect of each variable on mortality we have 
employed the logit-linear model, which is an efficient way to introduce 
the necessary statistical controls when the dependent variables are 
dichotomous and the independent variables are categorical (Goodman, 
1972). This model is more general than the usual linear ones in two 
respects: (i) in forming the systematic component, called the link 
function and (ii) in choosing the error structure (Little, 1978: 
23-25). The logit link function and binomial error distribution are 
usually appropriate for dichotomous responses. The logit function leads 
to the logit-linear model.
All model-fitting in the subsequent analyses was carried out using 
a computer package GLIM (Generalized Linear Interactive Modelling), 
which was developed by the Royal Statistical Society and the Numerical 
Algorithm Groups (Baker and Neider, 1978).
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Two models are adopted for this analysis: the first model includes 
three variables (marital status, educational level and place of 
residence) by sex and 10-year age group (25-34, 35-44, 45-54 and
55-64); the second model applies to males only and includes occupation 
in addition to the three variables of the first model. Each variable 
in the models is classified in the same way as in Section 3.3.
The results of logit-linear models of the effects of demographic
and socioeconomic variables on mortality show the odds ratio for each
2
specific category and likelihood ratio chi-square test (X ), degrees
LR
of freedom and corresponding probability value p^, for each variable.
The effects of each variable are divided into 'Gross Effect' and 'Net
Effect'. The odds ratio indicates the relative risks of dying due to
being in a specific category. An odds ratio of 1.0 means there is no
pronounced effect for the specific category of a given variable;
greater than 1.0 indicates a higher risk of dying for that category;
and less than 1.0 a lower risk of dying. The likelihood ratio
chi-square, the degrees of freedom and p value associated with each
variable indicate whether a particular variable is related to mortality
in a statistically significant manner. The 'Gross Effect' column
indicates the effect of the specific variable when the effects of other
variables are not controlled for. The net effect of each of the
variables on mortality, controlling for the effects of other variables,
is shown in the 'Net Effect' column. Since each probability value
corresponding to the distribution of likelihood ratio chi-square test
24
is less than 0.1 per cent, however, we show in Tables 3.20 and 3.21
24
This means that the effect of each variable by sex and 10-year age 
group is statistically significant at 0.1 per cent level.
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for each of the two models only the 'odds ratio' for both 'Gross' and 
'Net' effects by population characteristics to the total risk of dying 
by sex and 10-year age group.
3.5.2 Results
Effects of Marital Status, Educational Level and Place of Residence 
on Mortality by Sex
Table 3.20 presents the effects of marital status, educational 
level and place of residence on adult mortality by 10-year age groups 
for males and females separately. All the effects of the three 
variables are statistically significant at 0.1 per cent level with or 
without controls ('Gross' and 'Net' effects respectively) for the 
effects of the other variables.
The patterns of adult mortality differentials by population
characteristics in net effects are generally the same as those in gross
effects. The differences of the effects in adult mortality become
generally smaller after controling for the effects of the other
variables. For instance, the ratio of the mortality level of the
non-educated males to that of those with junior and senior high school
education among age group 25-34 years decreases from 13.2 (8.30/.63)
for gross effect to 9.0 (7.79/.87) for net effect. This means that the
inter-relationships of the three variables are exaggerating the
mortality differentials. The higher proportion of non-educated and
currently unmarried people living in rural areas causes higher
mortality differentials in terms of the gross effect; but after control
for the effects of the other variables, the net effects on mortality of 
each variable become smaller.
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Table 3-20: MODEL I: LOGIT-LINEAR MODEL (ODDS RATIO) OF THE MAIN
EFFECTS OF MARITAL STATUS, EDUCATIONAL LEVEL AND PLACE OF 
RESIDENCE ON ADULT MORTALITY BY SEX AND 10-YEAR AGE GROUP,
25-64 YEARS OF AGE, KOREA, 1979-81 * 
25-34 35-44 45--54 55-64
Gross Net Gross Net Gross Net Gross Net
Effect Effect Effect Effect Effect Effect Effect Effect
MALES
MARITAL STATUS
Never Married 1.84 2.08 8.83 8.69 15.54 17.21 13.54 15.77
Married .63 .75 .83 .95 .87 .95 .86 .92
Widowed 1) 8.18 6.63 5.73 5.17 4.20 4.10 3.12 3.36
EDUCATIONAL LEVEL
None 8.30 7.79 3.15 2.78 1.42 1.41 .96 .94
Primary School 2.23 2.53 1.76 2.06 1.37 1.56 1.26 1.33
High School 2) .63 .87 .58 .75 .65 .73 .71 .77
College & Higher .32 .45 .37 .49 .38 .42 .48 .52
PLACE OF RESIDENCE
Urban .66 .84 .74 .94 .86 1.04 .93 .97
Rural 1.69 1.42 1.40
FEMALES
1.10 1.14 .96 1.05 1.02
MARITAL STATUS
Never Married 4.52 10.11 25.03 46.82 59.20 92.44 52.01 73.02
Married .57 .77 .71 .89 .77 .87 .84 .86
Widowed 1) 4.98 5.39 2.35 2.74 1.45 1.62 1.10 1.18
EDUCATIONAL LEVEL
None 7.74 8.52 2.18 2.11 1.14 1.11 .93 .92
Primary School 1.48 2.32 1.08 1.34 1.03 1.12 1.21 1.31
High School 2) .46 .59 .48 .54 .62 .62 .82 .76
College & Higher .38 .36 .32 .24 .55 .24 .71 .24
PLACE OF RESIDENCE
Urban .63 .78 .75 .84 .89 .90 .93 .87
Rural 1.77 1.68 1.34 1.27 1.11 1.11 1.06 1.12
Notes : 1) Includes the divorced and the separated.
2) Includes junior and senior high schools(7-12 years of 
education).
* Each probability value corresponding to the distribution of 
likelihood ratio chi-square test is less than 0.1 per cent.
Sources: a) Korean Vital Statistics
b) 2 % sample tape of 1980 Population Census
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There are, however, three exceptions. Firstly, the net effects on 
male mortality differentials by place of residence became considerably 
smaller and diminishing after age 45 years. Female mortality 
differentials, on the other hand, were virtually unaffected by 
controlling for the other variables and remained nearly the same as 
before. This suggests that male mortality is less affected by 
urban/rural environment than female mortality and no differential among 
the males aged over 45 years old is caused by different place of 
residence.
Secondly, female mortality differentials by education became more 
pronounced after controlling for the other variables; especially, the 
differences between the categories of 'junior and senior high school' 
and 'college and higher', while such male mortality differentials are 
nearly the same with or without control of the other effects. The ratio 
of female mortality level of the category 'junior and senior high 
school' to that of the category 'college and higher' among age group 
25-34 years changed from 1.2 (.46/.38) for gross effect to 1.6 
(.59/.36) for net effect. The difference of the two ratios became 
wider with age, then such ratio among females aged 55-64 years changed 
from 1.2 (.82/.71) to 3.2 (.76/.24).
Thirdly, female mortality differentials between never married and 
currently married became wider in the net than in the gross effects. 
Even the big mortality differences between the two marital categories 
in gross effects were greatly widened, such as the ratio among females 
aged 45-54 years from 77 to 106. We have discussed earlier the 
likelihood that the extremely high mortality among never-married 
females is due to ill-health and it is a social stigma in the
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circumstances of universal marriage. Therefore, the difference in net
effects may increase because some educated people (especially in the
category ’college and higher') are included in the category 'never
25
married' proportionately more than in other categories.
With the general findings of higher mortality differentials among 
younger age groups and among females, male mortality differentials by 
place of residence depend on educational level more than those of 
marital status, and mortality differentials by educational level for 
both sexes for all age groups are the most significant in the first 
model. Therefore, we may conclude that adult mortality in Korea is 
affected by all three variables, but among them educational level is 
the most important factor for the determination of the mortality level.
Effects of Marital Status, Educational Level, Occupation and Place of 
Residence on Male Mortality
Table 3.21 presents the effects of three variables in the first 
model and that of occupation on male mortality by 10-year age groups. 
All of both 'Gross' and 'Net' effects in this model are also 
statistically significant at 0.1 per cent level.
Although the effects of occupation on male mortality are 
controlled additionally, the patterns of the net effects of the three 
other variables are nearly the same as in the first model. Thus, we 
will discuss only the effects of occupation in the second model.
25
Among females aged 35-44 years in 1980, 16.8 per cent of the never 
married were educated until college or higher while only 4.1 per cent 
of the married and 1.9 per cent of the widowed/divorced/separated 
completed the same educational level (source: 2 % sample tape of 1980 
population census).
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Table 3-21: MODEL II: LOGIT-LINEAR MODEL (ODDS RATIO) OF THE MAIN
EFFECTS OF MARITAL STATUS, EDUCATIONAL LEVEL, OCCUPATION 
AND PLACE OF RESIDENCE ON MALE ADULT MORTALITY BY 
10-YEAR AGE GROUP, 25-64 YEARS OF AGE, KOREA, 1979-81 *
25--34 35--44 45--54 55--64
Gross
Effect
Net
Effect
Gross
Effect
Net
Effect
Gross
Effect
Net
Effect
Gross
Effect
Net
Effect
MARITAL STATUS
Never Married 1.84 1.75 8.93 5.68 15.38 12.09 12.52 13.20
Married . 63 .80 .83 .96 .87 .95 .86 .93
Widowed 1) 8.15 6.28 5.82 4.46 4.14 3.57 3.12 3.05
EDUCATIONAL LEVEL
None 8.26 7.65 3.19 2.81 1.42 1.36 .96 .90
Primary School 2.23 3.05 1.78 2.34 1.38 1.56 1.26 1.30
High School 2) .63 .92 .59 .79 .64 .73 .72 .82
College & Higher .32 .30 .29 .33 .38 .43 .48 .65
OCCUPATION 3)
I .69 1.84 .54 1.54 .50 1.06 .38 .58
II .54 .79 .59 .84 .64 .86 .65 .77
III 1.79 .87 1.40 .89 1.08 .92 .95 .94
IV .55 .65 . 63 .73 .64 .72 .71 .77
V 2.86
PLACE OF RESIDENCE
3.03 3.80 3.44 2.65 2.81 1.50 1.56
Urban .66 .82 .72 .89 .86 .93 .93 .88
Rural 1.69 1.50 1.42 1.20 1.14 1.07 1.05 1.10
Notes : 1) Includes the divorced and the separated.
2) Includes junior and senior high schools (7-12 years of 
education).
3) Classification of occupation
I Professional, administrative & clerical workers 
II Sales & services workers 
III Agricultural workers & fishermen 
IV Production workers & labourers 
V Others (unemployed, students, military servicemen and 
Unknown)
* Each probability value corresponding to the distribution of 
likelihood ratio chi-square test is less than 0.1 per cent.
Sources: a) Korean Vital Statistics
b) 2 % sample tape of 1980 Population Census
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When the mortality differentials by occupation were standardized 
for educational level in Subsection 3.3.4, we observed that the 
occupational differentials were mainly due to the variations in 
educational level among various occupational categories. This finding- 
is clearly confirmed from Table 3.21. Before the control for the 
effects of other variables, the mortality levels for the category 
'professional, administrative and clerical workers' are the lowest 
(except in the youngest age group 25-34 years). After controlling for 
place of residence, education and marital status, this occupational 
category records a relatively higher mortality level. For instance, 
the 'odds ratio' in 'Gross' effect for the category 'professional, 
administrative and clerical workers' aged 45-54 years is lower than for 
the categories 'sales and services workers' and 'production workers and 
labourers' by over 20 per cent; conversely, after control of other 
effects it becomes higher than those by 15-23 per cent.
The other interesting observation is on the change of the 'odds 
ratios' for the occupational category III, 'agricultural workers and 
fishermen'. The mortality level of the occupational group was observed 
to be relatively higher than that of other groups in all age groups 
before controlling for the effects of other variables. However, when 
the 'Gross' effects by occupation were adjusted for other effects, the 
mortality for 'agricultural workers and fisherman' ranks as one of the 
lowest mortality levels, especially among younger age groups (ages 
25-34 and 35-44 years). From this analysis, therefore, the high 
mortality for agricultural workers and fishermen in Korea seems to be 
associated basically with low education, rural residence and higher
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proportion of singles.
While the mortality differentials of the first four occupational 
categories (except the category I for younger age groups) become 
blurred after controlling for other effects, the ’odds ratios' in 'net 
effect' of the last category 'others' still shows very high: that is, 
the 'net effects' vary from 4.7 (3.03/.65 or 3.44/.73) in age groups 
25-34 and 35-44 years to 2.7 (1.56/.58) in age group 55-64 years. This 
result seems to be caused mainly by poor health (see Subsection 3.4.3).
Therefore, if we consider that a large part of the higher 'odds 
ratio' in 'Net' effect for the category 'professional, administrative 
and clerical workers' is partly due to a tendency for relatives to 
elevate the status of the deceased's occupation at the registration of 
death (see Benjamin, 1965), we may conclude that in Korea there is no 
great mortality differential by occupation in 'Net' effects, at least 
among the four broad occupational categories in Table 3.21, and the 
differences in educational level (mainly), place of residence and 
marital status bring out the differences in observed mortality levels 
by occupation (except the category V, 'others').
26
We can find higher education and smaller proportion of single males 
(including the never married and the widowed/separated/divorced) in 
urban areas than in rural areas in Korea: for example, among the age 
group 35-44 years in 1980 the proportion of males educated for 7 years 
or over and that of single males were 80.7 per cent and 2.1 per cent 
respectively in urban areas, but 42.7 per cent and 3.1 per cent 
respectively in rural areas (source: 2 % sample tape of 1980 
population census).
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THE DETERMINANTS OF 
AN ANALYSIS OF THE
CHAPTER 4
INFANT AND CHILD MORTALITY, 1955-1973: 
1974 KOREAN NATIONAL FERTILITY SURVEY
Mothers and children are healthier when couples avoid births 
'too young, too old, too many, or too close' —  that is, births 
to women under age 18 or over age 35, births to women with four 
children or more, or births spaced less than two years apart 
(U.N., cited in Rinehart and Kols, 1984: J-659).
4.1 Introduction
Infant and child mortality declines have been a major component of 
mortality transition in both the developed countries and the developing 
regions. Infant and child mortality differentials have long been 
regarded as sensitive indicators of differentials in social and 
economic well-being (Adamchak and Stockwell, 1978: 47; Frenzen and 
Hogan, 1982: 391; Haines, Avery and Strong, 1983: 607), and in recent 
years there has been much work done in this field.
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Infant and child mortality varies among individual families, 
partly because of differences in the demographic characteristics of the 
mothers. It has been known for a long time that younger or older women, 
higher parity women, and those with less than optimal birth spacing are 
more likely to experience infant or child loss (e.g., Wray, 1971; 
Bouvier and van der Tak, 1976; Federici and Terrenato, 1980; Arriaga, 
1980a; Edmonston, Greene and Smith, 1981; Winicoff, 1983; Trussell and 
Hammerslough, 1983; Rutstein, 1983; Hobcraft, McDonald and Rutstein, 
1983; Ruzicka, 1984a; Gubhaju, 1984; de Sweemer, 1984). Furthermore, 
previous foetal or infant loss in the family increases the risk that a 
pregnant woman will again lose a child (Bouvier and van der Tak, 1976). 
In the developing countries previous child loss is considered one of 
the most important factors for the survival chances of subsequent 
children (Swenson, 1978; Chowdhury, 1981; Gubhaju, 1984).
The inverse relationship between socioeconomic status of the 
parents and infant mortality reflects differences in parental knowledge 
and skills among individual families, as well as variations in family 
resources (Frenzen and Hogan, 1982). Father's education, mother's 
education and father's occupation each have independent effects upon 
infant survival in the developed (MacMahon, Kovar and Feldman, 1972), 
as well as developing countries (Caldwell, 1979; Schultz, 1980; 
Caldwell, Reddy and Caldwell, 1983). Among those factors, mother's 
education has been found in some countries to have greater impact upon 
infant survival than that of the father, since mothers normally have 
more direct responsibilities for child care (Caldwell, 1979; Cochrane, 
1980; Caldwell and McDonald, 1981; Frenzen and Hogan, 1982; Flegg,
1982).
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Another important determinant of infant and child mortality is the 
mother’s place of residence, which is frequently considered a proxy for 
living conditions (Arriaga, 1980a; Arriaga and Hobbs, 1982; Hobcraft, 
McDonald and Rutstein, 1983). In many countries urban infant mortality 
has declined at a more rapid pace than in rural areas (Johnson, 1964). 
However, a study of Latin American countries has shown that the 
urban-rural differential is substantially reduced if mother’s education 
is statistically controlled for (Behm et al. , 1976-1979, cited in 
Trussell and Hammerslough, 1983: 13).
In low-mortality countries, however, where the vast majority of 
infant deaths occur in the neonatal period and stem from endogenous 
causes, the relationship between infant mortality and the variables 
mentioned above may become blurred or even disappear (Stockwell, 1962; 
Adamchak and Flint, 1983). Since the Korean mortality level, 
especially infant and child mortality, has changed a great deal along 
with the improvement in living conditions (see Chapters II and V), it 
can be expected that the differences in infant and child mortality by 
socioeconomic and demographic variables will have altered, and will 
often have narrowed.
The present chapter, therefore, identifies the major factors which 
were associated with infant and child mortality declines and their 
changes over time. To achieve that, we will examine the demographic 
and socioeconomic differentials in infant and child mortality of the 
birth cohorts of the 1953 to 1973 period. The demographic variables 
used are the age of the mother at birth, sex of the child, the 
interbirth interval, and whether or not the previous child has survived 
to age one; the socioeconomic variables are the place of mother’s 
residence, the level of mother's and father’s educational attainment,
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father's occupation and number of rooms used by the family or 
household.
The data source used in this chapter is the 1974 Korean National
Fertility Survey <KNFS>, but the discussion on causes of death will be
based on Korean Vital Statistics of 1980-81. In Section 4.2 we discuss
1
the basic data and methods for their analysis; Section 4.3 is the 
analysis of the change in infant and child mortality differentials by 
demographic and socioeconomic factors; in Section 4.4, a multivariate 
analysis is conducted to show the effects of each factor on infant and 
child mortality while controlling for the effects of the other 
independent variables; and cause-of-death pattern of infant and child 
mortality is discussed in Section 4.5.
4.2 Data and Methodology
4.2.1 The 1974 Korean National Fertility Survey
The household sample of the 1974 Korean National Fertility Survey 
reflects closely the universe from which it was drawn, as was shown in 
the comparison of several characteristics —  age-sex composition, the 
distribution of the surveyed population by size of community, the 
proportion ever-married by five-year age group, and distribution by 
educational attainment —  between the surveyed population and the
1
Only the 1974 KNFS data and methods used for the study of mortality 
differentials by socioeconomic variables are treated in Section 4.2 and 
cause-of-death data and methods of their analysis are in Section 4.5.
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population enumerated in either the 1970 or 1975 population censuses 
(NBOS and KIFP, 1977: 46-55). Among these characteristics, the 
proportion ever-married by five-year age group covering the 
reproductive years 15-49 in the survey is especially very close to that 
in the 1970 census, indicating the adequacy of the household survey as 
a sampling frame for the individual survey.
The basic mortality data used in the present analysis are the 
deaths of children as reported by the interviewed women. The following 
table shows some basic statistics from the individual survey:
Number of women interviewed 5,430
Number of women with at least one live birth 3,870
Total number of children ever born 19,484
Number of children with unknown date of death 33
Number of children for whom the basic 19,451
information required is available
Total number of deaths among 19,451 children 2,092
(Age at death)
Less than 1 month (neonatal) 524
Between 1 month and less than 1 year (post-neonatal) 647 
Between 1 and less than 5 years 730
5 years and over 191
We shall study mortality experienced between the exact ages of 0 
and 5 years (a total of 1,901 deaths among 19,451 children). The number 
of cases seems appropriate for measuring mortality in the first 5 years 
of life for the whole sample; however, it may not be sufficient to
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establish reliable measures of mortality for subgroups of the sample. 
In dealing with subgroups throughout this study we will use broader age 
groupings to reduce the random fluctuation.
Although good fieldwork was done in the 1974 KNFS, some 
limitations inherent in retrospective surveys will affect the analysis 
throughout this study. The sources of these limitations are: the fixed 
age of respondents, omission of births when the mother died before the 
survey, and the application of parent's present characteristics for all 
the births (Arriaga, 1980a; C.B.Park and B.T.Park, 1981; McDonald, 
1982a; Ruzicka, 1984a).
As shown in Figure 4.1, the women aged 45 to 49 at the survey date 
were 40 to 44 years old five years before the survey. Although all 
women aged 15 to 49 at the survey date were interviewed, the births 
which took place five years before the survey were only to women aged 
15 to 44 years; and, say, 15 years before the survey, only births to 
women aged 15-35 were covered. The further back in time the reference 
period, the larger this type of bias will be.
Consider two women, A and B in Figure 4.1. If woman A died at 
point X before the survey and woman B was alive at the survey date, 
woman A and her births are omitted and only woman B and her births are 
included in the survey. When we analyse infant and child mortality 10 
years before the survey, woman A and her births should have been 
considered. If there is any relationship between infant and child 
mortality and mother's mortality, the omission of the woman A and her 
births will result in another type of bias.
When we analyse infant and child mortality by the parent's 
characteristics, the characteristics pertaining to respondents at the
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Figure 4-1: EVENTS RECORDED IN RETROSPECTIVE SURVEY
Years before the Survey
Sources: Ruzicka, 1984; C.B. Park and B.T. Park, 1981
Age of Respondent
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survey date are the only ones available and will have to be used for 
all birth cohorts. However, these characteristics, especially 
socioeconomic ones, can change very often when circumstances are 
changing. Therefore, we also have to allow for these biases which may 
be more important for the earlier than the later birth cohorts.
It is difficult to examine the change of the determinants or 
probability of infant and child mortality with these biases of the 
retrospective survey. To reduce the impact of such biases we will deal 
only with mortality of the births which occurred less than 15 years 
before the survey.
4.2.2 Method of Analysis
To examine the demographic and socioeconomic differentials in
infant and child mortality we will use in this chapter the probability
of dying between birth and age one, denoted q , and between ages one
0
and five, denoted q . For the estimation of the probabilities of dying 
4 1
the mortality of a cohort, that is, of children born in the same 
period, will be measured.
In this analysis we excluded all children who were born less than
one year before the survey for infant mortality (q ) and less than five
0
years before the survey for child mortality ( q ), to eliminate the
4 1
effect of truncation. We also excluded from the analysis the births 
that occurred before 1955 (that is, approximately 15 years before the 
survey) because of the uncertainty about completeness of reports on 
births and deaths which occurred in the remote past and to reduce the 
likelihood of source of the biases explained in the preceding
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subsection. Therefore, the present study includes children born between
one and approximately 15 years before the survey for infant mortality
and between 5 and approximately 15 years for child mortality. The
birth cohorts are divided into the following periods: 1955-59, 1960-64,
1965-69, and 1970-73 for infant mortality and 1955-59, 1960-64, and
2
1965-69 for child mortality .
Although cross-tabulations give one perspective on mortality
differentials, demographic and socioeconomic variables are associated
with each other (Hull and Gubhaju, 1984: 1; Frenzen and Hogan, 1982:
398). Therefore, to examine the net effect of each variable on infant
and child mortality we have employed a logit-linear model; the
3
computations are carried out using the computer program package GLIM.
2
The 1974 KNFS was carried out from September 16 to December 5, 1974 
(World Fertility Survey, 1978: 2) and the mid-date of the period was 
October 27, 1974. Therefore, the exact periods of the last cohorts are 
January 1970 - October 1973 for infant mortality and January 1965 - 
October 1969 for child mortality.
3
See Section 3.5, Chapter III for the benefits of logit-linear models 
for the multivariate analysis with dichotomous variables, and for 
information about GLIM.
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4.3 Differentials in Infant and Child Mortality by Demographic and 
Socioeconomic Factors
4.3.1 Infant and Child Mortality Differentials by Demographic Factors
Sex of the Child
It is generally observed that males have higher mortality than 
females during infancy. Federici and Terrenato (1980: 334-335) found 
that among 40 populations for which the United Nations provided 
indicators which are complete and in general reliable in 1978, there 
was only one case (Albania) where infant mortality was higher for 
females than for males. The WFS data also show excess male infant 
mortality in 27 of the 29 countries analysed by Rutstein (1983). 
However, the excess mortality of males was less often apparent for 
toddlers and older children under age five, especially in developing 
countries (Rutstein, 1983: 23-25). While the excess male mortality 
during infancy is generally accepted on biological grounds (Waldron, 
1983), the sex pattern of childhood mortality after infancy may be 
changed by exogenous, in particular cultural factors.
In societies which greatly favour children of one sex over the 
other, different care leading to differential male-female mortality 
rates is not uncommon (Scrimshaw, 1978: 389). Indian data from the 
Sample Registration Scheme provide an example of higher female infant 
mortality rates though not in all years and not in all states. This 
may be largely due to differential care in sickness: Caldwell, Reddy
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and Caldwell (1982: 705) found that boys were twice as likely as girls 
to be taken to the health centre. Some demographers have also observed 
that girls in Bangladesh, Pakistan and Sri Lanka had a higher 
post-neonatal and early childhood mortality than boys, because of sex 
selection in childcare: children of the desired sex may receive more 
attention, food, and other resources that improve their chances of 
survival (Scrimshaw, 1978: 389; Swenson, 1981: 303; Caldwell and 
Ruzicka, 1984; Langford, 1984).
Hansluwka and Ruzicka (1982), and Ruzicka and Hansluwka (1983) 
pointed out that in high mortality countries, infectious diseases 
coupled with undernutrition constitute the major cause of child 
mortality. Because of strong preference for boys, female children are 
at a greater nutritional disadvantage than male children and, as a 
result, mortality in early childhood is higher for females than for 
males. Behm and Vallin (1980: 28) stated that a mortality differential 
which has biological origin (male infant mortality is generally higher 
than female mortality) is reversed because of social and cultural 
factors (such as less care) which expose female children to risks as 
high as, or higher than, those for male offspring.
Korea is one of the societies with strong son preference. 
According to the 1974 KNFS data, 57 per cent of the women who have only 
two girls wanted an additional child, compared with only 25 per cent of 
those who have two boys (NBOS, 1981: 9). As discussed in Section 4.5, 
among the children under age 5, more girls than boys died from 
infectious and parasitic diseases and diseases of the respiratory 
system; these deaths can be avoided by better care.
As shown in Table 4.1, higher male than female infant mortality
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exists in Korea and the differential did not change over the period 
1955 to 1973, despite the decline in overall infant mortality rates. 
However, among children aged one to four whose mortality is more often 
associated with exogenous factors (Bouvier and van der Tak, 1976) 
excess female mortality is observed and the differential may have 
increased while the level of mortality declines.
Maternal Age and Birth Order
Although many other behavioural, genetic, and environmental 
factors have important effects on infant mortality, the infant death 
rate is lowest when the mother is in her twenties or having her second 
child (Shah and Abbey, 1971; Bouvier and van der Tak, 1976; Federici 
and Terrenato, 1980; Edmonston, Greene and Smith, 1981; Rutstein, 
1983).
In general, infant death rates by maternal age form a 'U'-shaped 
pattern. Mosley (1983) noted that higher risk of infant death is 
biologically associated with childbearing at very young (under 18 
years) and older ages (over 35 years). According to the study on infant 
and child mortality based on the WFS data the infant death rates were 
highest when the mother was under age 20 years or over 40 years 
(Rutstein, 1983). The minimum mortality rates pertain to mothers in age 
groups 20-24 or 25-29 years old (Federici and Terrenato, 1980; 
Rutstein, 1983). The higher child mortality among women under 20 years 
of age is also confirmed in the inter-American study of childhood 
mortality (Puffer and Serrano, 1973).
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Table 4-1: PROBABILITIES OF DYING BETWEEN BIRTH AND AGE 1, q(0)
AND BETWEEN AGES 1 AND 5, (4)q(l) BY BIRTH YEAR AND 
DEMOGRAPHIC FACTORS, KOREA, 1955-73
1) 2)
q(o) (4)q(l)
1955-59 1960-64 1965-69 1970-73 1955-59 1960-64 1965-69
TOTAL 58 56 50 43 46 41 20
(Cases) (3158) (4287) (4607) (3833) (2921) (4008) (4216)
SEX
Male 61 58 52 45 45 37 18
F emale 54 52 48 40 46 45 22
MATERNAL AGE
-20 71 69 51 68 57 50 21
21-23 65 55 40 39 49 51 25
24-26 60 42 62 26 51 44 14
27-29 50 56 40 45 41 40 24
30-34 45 59 52 40 30 32 13
35+ - 79 51 68 - 24 29
BIRTH ORDER
1 72 53 51 41 51 47 15
2 46 46 46 28 39 34 15
3 54 40 46 40 45 40 16
4 53 66 49 38 38 49 30
5-6 59 62 49 46 57 39 22
7+ - 91 63 100 - 32 30
PREVIOUS BIRTH 
-23 Months
3)
INTERVAL
87 102 81 68 68 53 39
24-35 42 48 41 32 35 33 16
36+ 42 35 41 36 40 40 19
PREVIOUS BIRTH 
Alive at Age 1
3)
SURVIVAL
48 53 44 37 44 37 22
Dead before Age 1 107 95 140 150 43 75 11
SUBSEQUENT BIRTH INTERVAL 
-23 Months 161
A)
184 170 123 76 80 33
24-35 33 35 25 36 37 44 21
36+ 26 25 21 24 41 26 14
Notes : 1) Per 1000 live births
2) Per 1000 children at age 1
3) First births are excluded.
4) Last births are excluded, 
refers to less than 100 cases.
Source : The 1974 Korean National Fertility Survey
155
In Table 4.1 infant mortality by maternal age shows a clear 
4
’U ’-shaped pattern. The mortality level is the lowest when maternal 
age is 21-29 years, while the levels are higher when the ages are 20 
years or less and 30 years or over. However, the 'U'-shaped 
relationship for mortality of children aged one to four has disappeared 
and the child mortality rates have, by and large, an inverse 
relationship with maternal age.
Some demographers have tried to link the patterns of infant 
mortality with the prevalence of endogenous and exogenous causes of 
death. Arriaga (1980a) argued that post-neonatal mortality rates by 
maternal age are flatter than the neonatal mortality rates, since 
post-neonatal mortality is associated mainly with exogenous causes of 
death, which have a stronger relation with other socioeconomic 
characteristics than maternal age. Since the effects of the exogenous 
causes of death will be stronger in childhood after age one, the child 
mortality decreases with maternal age which is positively correlated 
with living standards (Gortmaker, 1979).
With regard to birth order, the risk of death is generally 
elevated for the first birth, reaches its lowest point at the second 
and third birth, and then gradually increases with each additional 
birth (Stoeckel and Chowdhury, 1972; Ruzicka and Kanitkar, 1973; 
Meegama, 1980; Rutstein, 1983). Rutstein (1983) summarized the reasons 
for the strong relationships between infant and child mortality and 
birth order; (i) when the mother is too young she is biologically,
4
There were no data for the women aged 35+ in the 1955-59 birth 
cohort because of the fixed age of respondents mentioned earlier. Thus, 
a 'U' shaped pattern may not exist in those birth cohorts as well.
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mentally, socially and economically unprepared to bear and bring up a 
child, (ii) children of high birth orders are born to mothers who are 
physically more worn out and older: such children are more affected by
competition from older siblings, and are more likely to be considered 
superfluous, and (iii) women of higher socioeconomic status have, on 
average, smaller families than those of lower status; thus, a large 
share of children of high birth orders comes from families of lower 
education and income.
Korean infant mortality rates, in Table 4.1, are lowest among the
second or the third births through all the periods; the rates for the
first and the fourth and subsequent births are clearly higher. Although
the differentials are not as pronounced as for infant mortality, child
mortality rates show relatively lower levels for the middle group of
birth orders, except for the 1965-69 birth cohort. This birth cohort
experienced lowest child mortality rates among the first and second
order births. Since child mortality after age one is widely influenced
by exogenous causes of death, the change in the child mortality
differentials by birth order among different birth cohorts can be
explained by changes in the environment of the children, such as the
improvement in living conditions, the increase in age at first
5
marriage, and the decrease in fertility level.
The importance of the combined effects of maternal age and parity 
as determinants of infant and child mortality has also been documented.
5
Per capita GNP changed from US$ 105 in 1965 to US$ 243 in 1970 based 
on current market price (EPB, 1982b: 49), the age at first marriage of 
females rose from 21.5 years in 1960 to 23.3 in 1970(T.H.Kim, 1981), 
and the total fertility rate dropped from 6.3 children per woman in 
1960 to 4.5 in 1970 (T.H.Kim, 1981).
157
In general the highest infant mortality rates are observed among the 
first births of the oldest mothers, and higher-order births are 
attended with high risk at all ages but especially among the youngest 
and oldest childbearing women (WHO, 1978a). In the United States, the 
chances of surviving the first year of life were best for the first 
infant of mothers in their early twenties, first and second infants of 
mothers in their late twenties, and third infants of mothers in their 
early thirties (Bouvier and van der Tak, 1976). Gubhaju (1984) and 
Trussell and Hammerslough (1983) also observed that first births suffer 
higher mortality because they occur predominantly to young women; also, 
the higher order births to younger women had by far the highest risk of 
infant death.
Table 4.2 presents the combined effect on infant and child 
mortality of the two factors, maternal age and birth order. Infant 
mortality rates are lowest for the second or third births of mothers 
aged less than 25 years and 25-29 years, and the third or fourth births 
of mothers aged 30 years and over. However, the child mortality rates 
are lowest for the first or second child of mothers aged less than 25 
years, and the first child of mothers aged 25-29 years. On the other 
hand, among the third births, the infant mortality rates for mothers 
aged 25 to 29 years and the child mortality rates for mothers aged 30 
years and over are the lowest.
We can summarize these findings on Korean infant and child 
mortality differentials by combined maternal age and birth order as 
follows: (i) because of the rise in the age at first marriage and the 
decrease in fertility, the birth order of lowest infant or child 
mortality for mothers aged less than 25 years has changed from the 
third to the second birth for infant mortality and from the second to
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Table 4-2: PROBABILITIES OF DYING BETWEEN BIRTH AND AGE 1, q(0)
AND BETWEEN AGES 1 AND 5, (4)q(l) BY MATERNAL AGE, 
BIRTH ORDER AND BIRTH YEAR, KOREA, 1955-73
* **
Birth Year q(0) (4)q(l)
& -----------------------------------------------------
Maternal Birth Order Birth Order
Age 1 2 3 4 5+ Total 1 2 3 4 5+ Total
1955-59
-24 71 47 41 - - 62 54 43 56 - - 52
25-29 (72) 51 61 50 70 58 - 28 48 37 76 45
30+ - - - 29 51 44 - - - 20 37 30
Total 72 46 54 53 58 58 51 39 45 38 53 46
1960-64
-24 48 54 46 - - 53 52 40 43 - - 49
25-29 71 36 37 56 93 51 23 31 46 40 70 42
30+ - - 47 65 65 64 - - 8 49 30 30
Total 53 46 40 66 70 56 47 34 40 49 37 41
1965-69
-24 48 35 (53) - - 45 18 23 (34) - - 21
25-29 63 54 43 46 69 52 9 11 15 53 17 21
30+ - - 50 54 51 51 - - 7 7 26 19
Total 51 46 46 49 54 50 15 15 16 30 25 20
1970-73
-24 45 24 (67) - - 43
25-29 26 29 30 48 (113) 39
30+ - - 52 20 60 55
Total 41 28 40 38 64 43
Notes : * Per 1000 live births.
** Per 1000 children at age 1.
() refers to figures based on 80 to 99 cases, 
refers to less than 80 cases.
Source: The 1974 Korean National Fertility Survey
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the first birth for child mortality; (ii) infant mortality rates for 
the second or third births are generally lowest among all maternal age 
groups, but child mortality rates, which are affected by mainly 
exogenous causes of death, are lowest at the earliest birth, except for 
the youngest maternal age group; (iii) when the birth order is fourth 
or later, the infant and child mortality rates are lower among the 
births of older mothers than the younger age groups because of the 
shorter birth intervals for the younger age groups and better living 
conditions for the older age groups. This third point will be examined 
later in detail.
Birth Interval
Since Hughes (1923) carried out a pioneering study on the effects 
of a short previous birth interval on child survival (cited in 
Hobcraft, McDonald and Rutstein, 1983: 585), there have been a series 
of studies about the deleterious effects of rapid childbearing on 
infant and child mortality.
In general, short birth intervals have been linked to increased 
rates of infant and child mortality because of the depletion of 
maternal resources (Puffer and Serrano, 1973; Wolfers and Scrimshaw, 
1975; Spiers and Wong, 1976) and competition of the most recent child 
with older siblings (Brass and Barrett, 1978; Omran, 1981). But, longer 
than normal intervals, especially in societies with low contraceptive 
use and high fertility rates, are also considered as a factor in high 
infant and child mortality (Winicoff, 1983: 237; Rutstein, 1983: 
30-31). Risks associated with longer intervals are more frequent among 
older mothers (Yerushalmy et al., 1956); other possible reasons for
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longer intervals are maternal health problems, family separation, or 
changes in sexual partners.
6
The effect of the birth interval relates either to the older or
to the younger child of the pair. The
7
former is referred to as the
effects of subsequent birth
/
interval and the latter, the effects of
8
previous birth interval .
In Table 4.1, the risk of infant death is extremely high for the 
index child when the subsequent birth interval is less than 24 months; 
it drops precipitously to between one-fifth and one-eighth of that 
level at the longer-interval groups. Although the differences in child 
mortality by the length of the subsequent birth interval are smaller 
than those of infant mortality, the differential pattern is exactly the 
same as for infant mortality and did not change over the period 1955 to 
1973. The main cause of the unusually high infant mortality at the 
shortest subsequent birth intervals may be a quick replacement of the 
early child loss. This is supported by a finding that few Korean 
couples use contraception before they have their ideal number of 
children, especially of sons (T.H.Kim, 1981: 120-122).
When the previous birth interval is less than 24 months, the 
chances of survival of the index child are also strikingly low, and 
increase for the longer interval groups. The change of infant mortality
6
The intervals between live births are considered in the present 
study.
7
The ’subsequent birth interval' is the time that elapsed between the 
birth of the index child and the subsequent live birth.
8
The 'previous birth interval' is the time that elapsed between the 
live births of the preceding child and of the index child.
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differentials by the length of the previous birth interval is observed 
across birth cohorts: infant mortality is lowest for children born 
after the longest previous birth interval for the earlier birth 
cohorts, but it is lowest at 24-35 months' interval among the recent 
birth cohorts. Child mortality is clearly lowest when the preceding 
birth interval is 24-35 months.
However, the length of the inter-birth interval is not independent 
of maternal age or the index child's birth order (Ruzicka, 1984a: 4). 
Usually intervals are shorter for younger women and increase with age; 
also women with many live births are likely to have had shorter 
intervals. From Tables 4.1 and 4.2, we observed very similar infant 
and child mortality differentials by birth order and by maternal age, 
but the effects of birth order were clearer than those of maternal age.
The pattern of the effects of subsequent birth interval on early 
child mortality is similar to that of previous birth interval. Thus, we 
will examine only the relationships of infant mortality and previous 
birth interval by birth order. The lowest infant mortality rate of a 
child born after a short birth interval is found for the third births 
for the earlier birth cohorts, 1955-59 and 1960-64 (Table 4.3). This 
lowest level moved to the second birth order for the more recent birth 
cohorts, 1965-69 and 1970-73. However, for children born after the 
previous interval of 36 and more months an inverse pattern is observed: 
the birth order with the lowest infant mortality has changed from the 
second birth for birth cohorts 1955-59 to the fourth birth for birth 
cohorts 1965-69 and 1970-73.
The above changing pattern of infant mortality differentials by 
birth order for the children with the shortest previous birth interval
162
Table 4-3: PROBABILITIES OF DYING BETWEEN BIRTH AND AGE 1, q(0) AND
BETWEEN AGES 1 AND 5, (4)q(l) BY PREVIOUS BIRTH INTERVAL, 
BIRTH ORDER AND BIRTH YEAR, KOREA, 1955-73
Birth Year *
& Previous q(0) (4)q(l)
Birth ----------------------------  --------------
Interval
(Months)
Birth Order 
2 3 4 5+ Total
Birth Order 
2 3 4 5+ Total
1955-59
-23 86 74 (85) 103 87 50 (82) - 97 68
24-35 31 57 38 42 42 37 42 30 28 35
36+ 31 39 57 52 42 34 31 41 67 40
Total 46 54 53 58 52 39 45 38 53 44
1960-64
-23 85 75 107 135 102 31 48 104 54 53
24-35 31 46 59 54 48 38 31 28 34 33
36+ 31 8 51 50 35 32 49 54 30 40
Total 46 40 66 70 56 34 40 49 37 39
1965-69
-23 55 62 139 103 81 19 45 (63) 53 39
24-35 42 34 31 50 41 16 11 33 10 16
36+ 41 54 30 40 41 10 8 12 34 19
Total 46 46 49 54 49 15 16 30 25 21
1970-73
-23 33 62 112 138 68
24-35 18 29 31 47 32
36+ 37 37 11 50 36
Total 28 40 38 64 43
Notes : * Per 1000 live births.
** Per 1000 children at age 1.
() refers to figures based on 80 to 99 cases. 
*— ' refers to less than 80 cases.
Source: The 1974 Korean National Fertility Survey
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may be explained by the change in age at first marriage. If a woman 
marries before the age of 20 years, she is likely to have children 
closely spaced and to have five or more children before she is 30 years 
old. In this case, the third or fourth birth occurs while she is around 
her mid-twenties, at which age infant mortality is at its lowest level. 
However, if the woman marries after age 20, she can have only two or 
three children before she turns 30 years old. Therefore, in the Korean 
society where the age at first marriage is fairly high and is rising 
continuously (from 21.5 years in 1960 to 23.3 in 1970), the lowest 
infant mortality is shown among third births of the earlier birth 
cohorts and among second births of the later ones.
However, if the birth interval is very long, say, over three 
years, the effect may be different. A long birth interval is generally 
observed among older women or among women with health or social 
problems. In a society where a big family size is the norm, even women 
with some pregnancy problems will try to have as many children as they 
can. However, if the ideal family size becomes smaller, an early 
termination of childbearing (after, for instance, three or four births) 
will be common. Furthermore, in Korean society where contraception is 
usually used for termination of childbearing, not for adjustment of the 
birth interval (T.H.Kim, 1981), most of the earlier births with long 
previous birth interval might be to women with health or social 
problems and we expect the infant mortality to be relatively higher. An 
advantage for the last baby whose mother terminated childbearing 
earlier is the better care provided under better living conditiosn. 
Therefore, when the previous birth interval is over 3 years, the lowest 
infant mortality level is recorded among fourth births of recent birth
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9
cohorts.
Child mortality rates are generally lower among second or third 
births with the shortest and the longest previous birth intervals (less 
than 25 months and 36 months and over). However, the birth order with 
the lowest mortality level among the births with 24-35 month previous 
birth interval changed from the higher to the lower orders (from fifth 
or later births to third births) with the birth cohorts. This result 
may be also mainly caused by the decline in family size and the 
increase in age at first marriage among women with good conditions in 
general.
Previous Birth Loss
Previous foetal or infant loss increases the risk that a pregnant 
woman will again lose a child. MacMahon (1974) noted that in the United 
States children whose siblings had died in infancy had two and a half 
times higher infant mortality than children of mothers without previous 
infant loss. Shapiro, Ross and Levine (1965) found that in the case of 
mothers whose last pregnancy had terminated in foetal death or infant 
death, there was a tendency for the anomaly to repeat itself. In Korea 
N.I.Kim (1976) reported that in the period 1956-70 infant mortality for 
women with preceding infant loss was as much as two times higher than 
that of those with no previous loss.
In Korea mothers whose previous children have died are at a
9
The National Family Planning Programme in Korea has been adopted 
since 1962.
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considerably higher risk of a subsequent child’s death before age one 
than those whose previous children have survived (Table 4.1). The 
difference in infant mortality by previous birth's survival increased 
dramatically after 1960. The ratio of infant mortality of children 
whose older siblings died before age one to the mortality of those 
whose sibling survived increased from 2 to 4 times between the 1955-59 
and 1970-73 birth cohorts. This suggests that the mortality 
differential by previous birth's survival becomes bigger when the 
mortality level drops. The reason may be that when the mortality level 
is reduced, infant mortality becomes dominated mainly by endogenous 
causes. However, child mortality differentials by previous birth 
interval are not very clear (see Table 4.1).
Since the loss of a birth and the effect of such a loss on the 
subsequent birth are, in general, changed by biological and 
environmental situations, especially for infant mortality, Table 4.4 
was prepared to examine the effect of mortality level on the change of 
the differential by previous birth's survival, when birth order, 
preceding birth interval and maternal age are controlled. Because the 
absolute numbers of infant deaths are too small for detailed 
classification of these demographic variables, only dichotomous 
variables were used. We can summarize the result as follows: although 
the differentials by previous birth survival have been controlled by 
strongly related demographic variables, the pattern of the relationship 
between infant mortality and previous birth survival has not changed. 
This means that previous birth survival is strongly associated with 
infant mortality, independently from the demographic characteristics of 
the mother (age, parity) and child (birth order, length of previous
interval).
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Table 4-4:
*
PROBABILITIES OF DYING BETWEEN BIRTH AND AGE 1, q(0) 
BY PREVIOUS BIRTH SURVIVAL, BIRTH YEAR AND DEMOGRAPHIC 
VARIABLES, KOREA, 1955-73
Previous Birth
Birth Year & Birth Order Interval(mths) Maternal Age (No. of
Previous ----------  -------------  -----------  Total Cases)
Birth Survival 2-3 4+ -23 24+ -29 30+
1955-59
Alive at Age 1 45 53 80 41 49 45 48 (2137)
Dead before Age 1 79 - (124) - 122 - 107 ( 159)
1960-64
Alive at Age 1 42 64 102 41 50 58 53 (3219)
Dead before Age 1 (66) 115 102 (85) 76 (121) 95 ( 222)
1965-69
Alive at Age 1 42 45 60 40 43 45 44 (3377)
Dead before Age 1 (117) 158 174 (85) 117 (170) 140 ( 214)
1970-73
Alive at Age 1 28 47 56 31 33 42 37 (2777)
Dead before Age 1 - (115) 155 - - - 150 ( 153)
Notes : * Per 1000 live births
() refers to figures based on 80 to 99 cases, 
refers to less than 80 cases.
Source: The 1974 Korean National Fertility Survey
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4.3.2 Infant and Child Mortality Differentials by Socioeconomic Factors
Place of Mother's Residence
The rural-urban differentials of infant and child mortality are 
considered to be the result of the advantages in urban areas of a 
greater variety and higher quality of medical, hospital and public 
health facilities. In addition, a larger proportion of the urban than 
rural population has higher levels of education, greater earnings and 
better sanitary conditions (Jones, 1978: 56). In the developing
countries, infant and child mortality is clearly lower in urban than in 
rural areas (Arriaga, 1980a; Garcia y Garma, 1983). However, when 
countries advance in their development, the rural-urban differentials 
tend to diminish (Stockwell, 1962; Donabedian, Rosenfeld and Southern, 
1965; Puffer and Serrano, 1973; Adamchak and Stockwell, 1978).
From Table 4.5 it is found that the differences in child mortality 
10
by urban and rural areas in Korea are relatively larger than those of 
infant mortality. This may be due to the fact that child mortality is 
heavily determined by the socioeconomic characteristics of the families 
and environmental conditions of the areas.
Another observation is that the relative differences in infant 
mortality by urban/rural areas have been comparatively stable for the
10
Urban area in Korea includes all cities of 50,000 or more 
inhabitants.
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birth cohorts 1955 to 1973, while those of child mortality have
11
steadily increased but accelerated since the 1960-64 birth cohort. 
Since the national socioeconomic development programme was launched in 
1962 in Korea, many changes have occurred in demographic and 
socioeconomic settings: age at first marriage increased, total
fertility rate was reduced, incomes rose and housing quality has 
improved. However, economic development was emphasized more than social 
development in the 1960s and the economic differences increased between 
urban and rural areas. Therefore, child mortality, which is affected 
mainly by socioeconomic factors of the family, such as education, 
income, housing and availability of other amenities (health facilities, 
hospitals, etc.) has declined at a more rapid pace in urban than in 
rural areas. On the contrary, the relative differentials in infant 
mortality, which are generally determined by bio-demographic factors 
more than by economic ones, remained virtually the same. In summary, 
because the differences in infant and child mortality levels by urban 
and rural areas are strongly influenced by the socioeconomic 
differences between the two areas, the mortality differentials will be 
reduced or virtually disappear when socioeconomic differences are 
controlled. This assertion is supported by the results of a study by 
Trussell and Preston (1982). Estimating the covariates of child
11
The ratios of infant and child mortality in rural areas to those in 
urban areas are:
1955-59 1960-64 1965-69 1970-73
Infant 1.15 1.20 1.06 1.07
Child 1.41 1.44 1.71 —
Source: Table 4.5
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mortality they concluded that place of residence had very little effect 
on child mortality in both Korea and Sri Lanka.
Parents* Education
Caldwell (1979) has pointed out the role of parental education, 
particularly that of the mother, in reducing infant and child 
mortality. From Nigerian survey data, he concluded that maternal 
education was the most important single determinant of mortality in 
childhood. The likely reasons are: (i) education induces mothers to 
break with tradition and adopt alternative ways of child care and the 
treatment of illness; (ii) educated mothers may also be more capable of 
manipulating the modern world, and more likely to be listened to by 
doctors and nurses; and (iii) educated mothers change the traditional 
balance of family relationships with profound effects on child care 
(Caldwell, 1979: 409-410; Caldwell, Reddy and Caldwell, 1983:198). The 
effect of parental —  and in particular mother's —  education on infant 
and child survival has been considered further and the earlier findings
were confirmed by using WFS data (Arriaga, 1980a; Caldwell and
McDonald, 1981; Arriaga and Hobbs, 1982; Hobcraft, McDonald and
Rutstein, 1984).
On the other hand, a person's education often determines the kind 
of occupation for which an individual is suited and, in turn, often 
determines his or her income (Chase, 1973). For this reason, parental 
education has been often used in mortality analysis as a proxy for the 
socioeconomic status of the family (Schultz, 1980). The importance of 
Caldwell's interpretation (Caldwell, 1979) is in pointing to the net 
effect of maternal education on child survival —  in addition to the
economic condition of the family —  and in attempting a sociological
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Table 4-5: PROBABILITIES OF DYING BETWEEN BIRTH AND AGE 1, q(0)
AND BETWEEN AGES 1 AND 5, (4)q(l) BY BIRTH YEAR AND 
SOCIOECONOMIC FACTORS, KOREA, 1955-73
1) 2)
q(0) (4)q(l)
1955-59 1960-64 1965-69 1970-73 1955-59 1960-64 1965-69
TOTAL 58 56 50 43 46 41 20
(Cases) (3158) (4287) (4607) (3833) (2921) (4008) (4216)
MOTHER'S RESIDENCE
Urban 53 49 48 41 37 32 14
Rural 61 59 51 44 52 46 24
MOTHER'S EDUCATION
None 65 66 60 48 48 51 31
Primary School 56 52 49 42 53 37 19
Junior High Sch. 46 41 43 49 11 38 12
Senior High Sch. 36 35 31 30 10 10 3
& Higher
FATHER'S EDUCATION
None 64 70 53 67 47 55 20
Primary School 55 63 49 47 53 43 32
Junior High Sch. 71 52 54 33 48 38 18
Senior High Sch. 42 34 46 39 25 27 6
& Higher
3)4)
FATHER'S OCCUPATION 
I 46 38 64 23 39 24 11
II 52 60 55 54 30 35 5
III 59 64 48 49 57 51 26
IV 64 46 43 40 37 33 23
NUMBER OF ROOMS USED 
1 79 48 60 51 66 50 23
2 62 53 47 36 43 40 19
3 61 68 44 42 44 40 18
4+ 26 49 48 34 35 33 20
Notes : 1) Per 1000 live births.
2) Per 1000 children at age 1.
3) 'Unemployed’ are excluded.
4) Classification of occupation
I Professional, administrative & clerical workers 
II Sales & Services workers 
III Farmers
IV Skilled & unskilled workers
Source: The 1974 Korean National Fertility Survey
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interpretation of the process through which mother’s education 
operates.
In Korea, T.H.Kwon, H.Y.Lee and E.S.Lee (1977) observed that in a 
rural area the infant mortality rate for children of illiterate mothers 
was about 2.5 times higher than for children whose mothers had 7 years 
or more of formal education. The studies based on the 1974 KNFS data 
also indicate a notable inverse relationship between parents'
educational level and infant mortality (C.B.Park and B.T.Park, 1981; 
Trussell and Preston, 1982; Hobcraft, McDonald and Rutstein, 1984).
In Table 4.5, the inverse relationships between infant and child
mortality and both mother's and father's educational level are found
over the whole period under study. However, the effects of mother's
education are clearer than those of father's, which is consistent with
the fact that the mother's direct responsibility in child care is
greater than the father's (Caldwell, 1979). The relative difference in
infant mortality rates is nearly the same among the different birth
cohorts, but that of child mortality rates has increased very rapidly
because socioeconomic development supports child survivals more than
infant ones. The child mortality rate of birth cohort 1955-59 with
non-educated mothers was nearly five times as high as the rate for the
children with mothers educated for more than 9 years (senior high
school and higher). This difference has increased to over ten times
among the birth cohort 1965-69. In contrast, the differences by
father's education were about two to three times only. Thus, it may be
summarized that in Korea (i) the differences in infant and child
mortality by mother's education are clearer than those by father's
education, and (ii) the Korean pattern of child mortality differentials
by parent's education level shows clearly the effects of socioeconomic 
development on child survivals.
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Economic Factors: Father's Occupation and Number of Rooms Used
It has been repeatedly shown that family income is one of the
important determinants of infant and child mortality (Stockwell, 1962;
Carvajal and Burgess, 1978; Gortmaker, 1979; Flegg, 1983). However,
income is likely to influence the level of mortality only indirectly,
through its effects on the rate of consumption of items affecting
health: such as food, housing, sanitation, medical care and education
(Preston, 1975 and 1976). Income is often determined by occupation,
which is also closely associated with education (Chase, 1973). Because
data on income were not available from the 1974 KNFS we considered in
our analysis of infant and child mortality father's occupation and
number of rooms used as the characteristics of the economic status of 
12
the family.
From Table 4.5 we found that, except for the 1965-69 birth cohort, 
the infant mortality rate of the children whose fathers are 
professional, administrative and clerical workers, is lower than that 
of those whose fathers have other occupations. With a few exceptions, 
the more rooms the family used the lower the infant and child 
mortality. These findings may be generally accepted if we consider that 
the exceptions are contained by respondent's characteristics, such as 
the number of persons per room where large families occupy larger 
dwellings.
12
Because of the limitation of data, the respondent's current or 
latest husband's present occupation and the number of present rooms 
used at the time of the survey are used for the analysis in this study.
173
However, when we controlled for urban and rural residence (Table 
4.6), we found less consistency in the pattern of infant mortality 
differentials: the infant mortality rates for the children of farmers
in urban areas are lowest among the first two birth cohorts; and among 
the 1970-73 birth cohort the children of professional, administrative 
and clerical workers record the lowest mortality rate. Similarly, in 
urban areas, while the child mortality rates for the children whose 
families are using two rooms currently are lowest, we cannot find any 
big differences in infant mortality by number of rooms used, except for 
those families who use only one room. In rural areas, except for the 
1963-69 birth cohort, the children with fathers in professional, 
administrative and clerical occupations have experienced clearly lower 
infant mortality than others. However, number of rooms used does not 
affect infant mortality while child mortality has an obvious inverse 
relationship with this indicator.
Therefore, we may say that the differences in infant mortality by
economic factors (to the extent that dwelling occupied can measure them
adequately) are not quite clear, although infant mortality among the
children whose fathers are professional, administrative and clerical
workers is relatively lower than among others. On the other hand, the
differences in child mortality by economic factors are clearer.
However, we found an unusual result from the differences in child
mortality by number of rooms used in urban areas. In the areas where
13
housing is in short supply , a small family does not use many rooms
13
Housing supply ratio (number of houses/number of households) in all 
Korean urban areas was 63 per cent in 1966, 58 in 1970 and 56 in 1975 
(calculated from population and housing census data).
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Table 4-6: PROBABILITIES OF DYING BETWEEN BIRTH AND AGE 1, q(0)
AND BETWEEN AGES 1 AND 5, (4)q(l) BY BIRTH YEAR, 
MOTHER’S RESIDENCE AND ECONOMIC FACTORS, KOREA, 1955-73
1) 2)
q(0) (4)q(l)
1955-59 1960-64 1965-59 1970-73 1955-59 1960-64 1965-69
URBAN 53 49 48 41 37 32 14
(Cases) (1306) (1678) (2046) (1950) (1215) (1585) (1886)
3)4)
FATHER'S OCCUPATION
I 53 45 59 22 34 27 13
II 46 49 49 42 32 27 2
III 22 41 53 - 83 35 16
IV 64 56 42 44 30 39 22
NUMBER OF ROOMS USED
1 90 52 57 52 60 43 21
2 50 39 40 29 21 23 7
3 31 74 46 23 40 37 14
4+ 14 33 42 34 24 22 10
RURAL 61 59 51 44 52 46 24
(Cases) (1852) (2609) (2561) (1883) (1706) (2423) (2330)
3)4)
FATHER' S OCCUPATION
I 30 24 76 26 48 19 7
II 70 94 79 88 - 61 16
III 63 66 48 46 54 52 27
IV 63 28 44 27 54 23 24
NUMBER OF ROOMS USED
1 49 36 69 50 83 67 31
2 70 60 51 42 57 50 26
3 73 66 43 50 45 41 19
4+ 32 57 51 34 41 39 24
Notes : 1) Per 1000 live births
2) Per 1000 children at age 1
3) ’Unemployed' are excluded.
4) Classification of occupation
I Professional, administrative & clerical workers 
II Sales & services workers 
III Farmers
IV Skilled & unskilled workers 
refers to less than 100 cases.
Source: The 1974 Korean National Fertility Survey
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and a young couple seldom has a big house because of economic hardship.
Generally family size is smaller among younger couples and higher among
14
educated couples. Therefore, in urban areas, the families with two
rooms experience almost invariably the lowest child mortality.
4.4 The Determinants of Infant and Child Mortality
We have examined demographic and socioeconomic differentials in 
the infant and child mortality rate in Section 4.3 and found that these 
are, in general, in the expected direction.
However, these demographic and socioeconomic variables are 
interrelated. For example, since fertility rates have declined and age 
at first marriage of women has risen, year of birth is associated with 
birth order, maternal age and birth interval; hence, the effect of each 
of these variables on infant and child mortality must be controlled for 
in the evaluation of the net effect of any single variable.
4.4.1 Method of Analysis
The present analysis is carried out with four models. The first 
model is used to study the impact of demographic factors on infant and 
child mortality, separately for urban and rural areas. The factors
14
When the education level of women is high school or higher, their 
mean number of children is 2.2, which is only a quarter of that for 
non-educated women. Although the difference is smaller among older age 
groups, it is still notable (NBOS and KIFP, 1977: 83).
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included in this model are sex of the child (male, female), maternal 
age (less than 25 years, 25 to 29 years and 30 years and over), birth 
order (first birth, second to third births, fourth and higher order 
births), and year of birth (1955-59, 1960-64, 1965-69, 1970-73 for 
infant mortality and 1955-59, 1960-64 and 1965-69 for child mortality) 
to allow for time trend of infant and child mortality.
The second model includes all the socioeconomic factors which we
treated in the preceding section: mother's education (less than 6
years, 6 years and more), father's education (less than 9 years, 9
years and more), father's occupation (professional and clerical
15
workers, farmers, and others), number of rooms used (1, 2, 3 and more 
rooms). Year of birth, using the same classification as that used in 
the above model, is also added. This model is produced separately for 
urban and rural areas.
For the third model we select two demographic factors: maternal
age and birth order; and two socioeconomic factors: mother's education 
and number of rooms used which were considered in the earlier two 
models as the most significant determinants of infant and child
mortality. Here again, we add year of birth and analyse the model by
urban and rural areas separately.
In the final model, two other important variables, namely previous 
birth interval (less than 24 months, 24 to 35 months, 36 months and
15
'Professional and clerical workers' include professional, 
technical, administrative, managerial, clerical and related workers. 
'Farmers' include agricultural, animal husbandry and forestry workers, 
fishermen and hunters; and 'others' are sales, services, skilled and 
unskilled workers.
___________
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more) and the survival of the previous birth to age one (alive at age
one, died before age one) are incorporated. As we have observed in the
preceding section, previous birth interval and survival of previous
birth clearly affect infant and child mortality. However, there are
two limitations to this model. One is that we have to ignore all first
births because previous birth interval and survival of previous birth
are inapplicable for them. The other is that there are too few cases of
deaths of children whose older sibling died before one year old, to add
16
many relevant variables for the model. Therefore, we will examine 
the impact of previous birth interval and survival of previous birth 
when the effects of two demographic variables (maternal age and birth 
order) and two socioeconomic variables (mother's education and number 
of rooms used) are controlled. This model will not consider rural/urban 
residence and year of birth.
The results of logit-linear models of the effects of demographic
and socioeconomic variables on infant and child mortality show the odds
ratio for each specific category and likelihood ratio chi-square test 
2
(X ), degrees of freedom and corresponding probability value p, for 
LR “
each variable. The effects of each variable are divided into 'Gross
17
Effect' and 'Net Effect'.
16
Among the total number of second and higher order births, in the 
period 1955-73, the number of births in which the previous sibling died 
before age one is 748 and the number of infant deaths among them is 
only 91. The number of children aged one whose previous sibling died 
before age one is 516 for the births in the period 1955-69 and the 
number of child deaths among them is only 23.
17
For the concepts of 'odds ratio', 'Gross effect' and 'Net effect', 
see Section 3.5, Chapter III.
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4.4.2 Results
Effects of Demographic Variables on Infant and Child Mortality
Table 4.7 presents the result of the logit-linear model of the 
effects of demographic variables on infant mortality, for urban and 
rural areas separately.
Only the effect of the sex of the child in urban areas and the 
effect of birth order in rural areas are statistically significant 
(with or without controls for the effects of the other demographic 
factors). Although the gross effect of birth order in urban areas is 
statistically significant at five per cent level, it disappears when 
the other demographic variables are controlled for.
In urban areas male children have 26 per cent (1.119/.887) higher
risk of infant death than female children which confirms that sex
differences in infant mortality reflect innate biological differences
in infant liability (Scrimshaw, 1978). However, in rural areas the sex
difference is not significant. In a traditional society where son
preference is very strong, as observed earlier, the post-neonatal
mortality level may often depend on sex differentials in the quality of
infant care (Scrimshaw, 1978). Therefore, in the Korean rural areas
18
where the traditional child value is still strong (J.H.Cha, 1978), 
the better care for sons offsets the biological differences while in 
urban areas the differences are clear because of the change in parents’
18
The main values of children in Korea were continuation of the 
family, security for ageing parents, labour for agricultural families 
(J.H.Cha, 1978: 867).
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Table 4-7: LOGIT-LINEAR MODEL OF THE MAIN EFFECTS OF DEMOGRAPHIC
VARIABLES AND YEAR OF BIRTH ON INFANT MORTALITY BY 
PLACE OF MOTHER’S RESIDENCE, KOREA, 1955-73
Urban Rural
Variables Gross Effect Net Effect Gross Effect Net Effect
Odds
Ratio
2
X
LR
Odds
Ratio
2
X
LR
Odds
Ratio
2
X
LR
Odds
Ratio
2
X
LR* *
SEX 4.4 4.2 .1 .2
Male 1.114 1.119 1.015 1.019
Female .879 .887 .984 .980
MATERNAL AGE 1.4 1.0 2.6 2.0
-24 .913 .940 1.084 1.152
25-29 1.026 1.074 .903 .937
30+ 1.076 .966 1.025 .943
:k ** **
BIRTH ORDER 7.0 5.6 9.4 9.4
1 .996 1.035 1.163 1.038
2-3 .863 .862 .817 .799
4+ 1.233 1.233 1.081 1.176
YEAR OF BIRTH 2.9 2.2 7.6 7.5
1955-59 1.121 1.121 1.138 1.145
1960-64 1.047 1.032 1.106 1.120
1965-69 1.021 1.023 .937 .944
1970-73 .860 .880 .808 • 809
Grand mean = .0498 Grand Mean = .0571
Notes : 1) * Significant at 5 per cent level 
** Significant at 1 per cent level 
2) Sex has 1 degree of freedom; maternal age and birth order 
have 2 degrees of freedom each; year of birth has 3 degrees 
of freedom.
Source: The 1974 Korean National Fertility Survey
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attitudes to their children, smaller family size, and higher proportion 
of neonatal deaths under lower infant mortality.
The net effect of birth order in rural areas is statistically 
significant: as expected, the second and third births have a lower
risk of infant death than other births. In the urban areas the same 
pattern by birth order applies, but the effect is not significant. 
However, the birth order is often related to the length of the birth 
interval, which is examined in the fourth model (see Table 4.12).
Maternal age is also generally considered as an important
determinant of infant mortality. A significant effect of maternal age
has been found in rural Nepal (Gubhaju, 1984) and Java and Bali in
Indonesia (Hull and Gubhaju, 1984). However, in both urban and rural
areas in Korea, the effects of maternal age on infant mortality are no
longer statistically significant, perhaps because of higher age at
19
first marriage and comparatively early cessation of childbearing.
Table 4.8 presents the effects of demographic factors on child
(1-4 years of age) mortality. This table shows very different results
from those for infant mortality. The effects of the year of birth are
significant in both urban and rural areas. This result may be greatly
20
influenced by the change in socioeconomic environment, as child 
deaths are mainly associated with exogenous factors.
19
If maternal age is classified in more detail, adding less than 20 
years and 35 years and over, the infant mortality differentials by 
maternal age would be more significant, but the proportions to total 
births for the extremely high or low age groups are too small to 
analyse (6 per cent for less than 20 years and 9 per cent for 35 years 
and over).
20
The First 5-Year Economic Development Plan was conmmenced in 1962. 
Thus, the mortality decline could be accelerated since then.
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Contrary to their effects on infant mortality, the net effects of 
maternal age and birth order on child mortality are each statistically 
significant in the urban areas and those of maternal age in the rural 
areas. Although the gross effects of maternal age and birth order on 
child mortality are not statistically significant in urban areas, when 
the effects of other variables are controlled the risk to the youngest 
maternal age group (24 years and less) is over four times (1.769/.408) 
as high as the risk to the oldest maternal age group and the risk of 
fourth or higher order births is over three times (2.146/.676) as high 
as that of first births. These results may be caused by the strong 
negative relationships between number of births and age at marriage, 
and positive relationships between age at marriage and educational 
level. A similar effect of maternal age occurs in rural areas although 
the difference in child mortality level is not as great as in urban 
areas.
Since child mortality is mainly related to exogenous factors,
living conditions, mother's experience and attitude to child care may
be more important than maternal age or birth order. Therefore, the risk
of child death is lower for the older mothers who may have better
living conditions and more experience in the care of children; first
births have lower risk of child death because more care may be given to
the first child especially by older mothers. Since these environmental
effects on child mortality are stronger in more urbanized and
2
lower-fertility societies, the values of X are greater in urban than
LR
in rural areas.
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Table 4-8: LOGIT-LINEAR MODEL OF THE MAIN EFFECTS OF DEMOGRAPHIC
VARIABLES AND YEAR OF BIRTH ON CHILD MORTALITY BY 
PLACE OF MOTHER'S RESIDENCE, KOREA, 1955-69
Urban Rural
Variables Gross Effect Net Effect Gross Effect Net Effect
Odds
Ratio
2
X
LR
Odds
Ratio
2
X
LR
Odds
Ratio
2
X
LR
Odds
Ratio
2
X
LR
SEX 1.5 2.2 1.0 .5
Male .891 .876 .956 .958
Female 1.118 1.153 ** 1.047 **
1.047
**
MATERNAL AGE 5.6 17.4 11.9 9.5
-24 1.198 1.769 1.270 1.422
25-29 1.033 1.031 1.018 1.048
30+ .659 .408 ** .723 .670
BIRTH ORDER 3.3 16.3 3.2 5.4
1 .953 .676 1.250 .904
2-3 .849 .773 .940 .812
4+ 1.273 2.146 .949 1.245** ** ** **
YEAR OF BIRTH 19.5 14.0 24.7 18.4
1955-59 1.426 1.405 1.313 1.284
1960-64 1.234 1.340 1.170 1.238
1965-69 .539 .628 .606 .667
Grand Mean = .0269 Grand Mean = .0414
Notes : 1) * Significant at 5 per cent level 
** Significant at 1 per cent level 
2) Sex has 1 degree of freedom; all remaining variables have 2 
degrees of freedom each.
Source: The 1974 Korean National Fertility Survey
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Effects of Socioeconomic Variables on Infant and Child Mortality
Table 4.9 presents the result of the analysis of the effects of 
socioeconomic variables on infant mortality in urban and rural areas.
In both areas the gross and net effects of mother's education on 
infant mortality are statistically significant. When the effects of 
other variables are controlled the risk of infant mortality among the 
births to mothers educated 5 years or less is 62 per cent (1.445/.891) 
higher in urban areas and 29 per cent (1.114/.861) higher in rural 
areas than among births to mothers educated 6 years and over. On the 
other hand, although the effect of father's education without control 
for the effects of other variables is statistically significant in 
rural areas, no significant net effects of father's education are found 
in either urban or rural areas. This indicates that increasing female 
education has played a major role in the decline of infant mortality, 
and the education of mothers has had more impact upon infant survival 
than that of fathers (see also Caldwell, 1979; Cochrane, 1980).
The effect of father's occupation on infant mortality is not 
statistically significant in either urban or rural areas; the effect of 
number of rooms used, however, is significant for both gross effects 
and net effects in urban areas while it is insignificant in rural 
areas. Generally, these economic variables may be considered exogenous 
factors and, hence, less affecting infant mortality. However, if the 
house is too small for the family to live in, the crowded circumstances 
may seriously affect infant mortality (see Munroe and Munroe, 1971). 
Although the patterns of the odds ratios in the 'Net Effect' column in 
both urban and rural areas are the same, the situation is more serious 
in urban areas: the risk of death when the infant shares only one room
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Table 4-9: LOGIT-LINEAR MODEL OF THE MAIN EFFECTS OF SOCIOECONOMIC
VARIABLES AND YEAR OF BIRTH ON INFANT MORTALITY BY 
PLACE OF MOTHER’S RESIDENCE, KOREA, 1955-73
Urban Rural
Variables Gross Effect Net effect Gross Effect Net Effect
Odds
Ratio
2
X
LR
Odds
Ratio
2
X
LR
Odds
Ratio
2
X
LR
Odds
Ratio
2
X
LR
** ** ** *
MOTHER’S EDUCATION 14.9 11.6 12.8 5.4
-5 Years 1.412 1.445 1.142 1.114
6+ .874 .891 .807 * .861
FATHER'S EDUCATION 2.5 .3 6.0 .3
-8 Years 1.121 .958 1.067 1.022
9+ .934 1.024 .814 .942
1)
FATHER'S OCCUPATION .6 .6 3.5 .4
Prof. & Cler .918 1.064 .725 .867
Farmers 1.011 .890 1.041 1.014
Others 1.024 .975 .955 1.000** **
NO. OF ROOMS USED 13.8 15.1 .2 .3
1 1.250 1.301 .978 1.040
2 .809 .806 1.025 .999
3+ .835 .847 1.074 .961
YEAR OF BIRTH 2.8 2.7 7.4 4.4
1955-59 1.117 1.120 1.133 1.108
1960-64 1.051 1.062 1.108 1.097
1965-69 1.017 1.022 .936 .949
1970-73 .861 .861 .810 .854
Grand Mean = .0500 Grand Mean = .0572
Notes : 1) 'Prof. & Cler.' includes professional, technical, adminis­
trative, managerial, clerical & related workers.
2) * Significant at 5 per cent level 
** Significant at 1 per cent level
3) Mother's and father's education have 1 degree of freedom 
each; father's occupation and number of rooms used have 2 
degrees of freedom each; year of birth has 3 degrees of 
freedom.
Source: The 1974 Korean National Fertility Survey
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with its family in urban areas is 54 per cent (1.301/.847) to 61 per 
cent (1.301/.806) higher than if the family shares two or three or more 
rooms, respectively.
In the case of child mortality in Table 4.10 the gross effects of 
the socioeconomic variables on child mortality in both urban and rural 
areas, are statistically significant except for father's occupation in 
urban areas. However, after the effects of other socioeconomic 
variables and the year of birth are controlled for, only the effects of 
mother's education in rural areas and number of rooms used in both 
urban and rural areas remain statistically significant.
In rural areas the net effect of mother's education still remains 
a significant determinant of child mortality. The risk of child death 
to mothers educated 5 years or less is 47 per cent (1.158/.786) higher 
than to others, which is a steeper gradient than the 29 per cent for 
rural infant mortality shown in Table 4.9. However, mother's education 
is not any more a significant factor on child mortality in urban areas. 
This result suggests that in a rural society where traditional customs 
and values are still strong the roles of mothers are still important 
for children's surviving during early childhood.
We noted earlier the effect of the family's living conditions 
(approximated by the number of rooms used to live in by the family) on 
infant mortality. As far as child mortality is concerned, in the urban 
areas living conditions exhibit a stronger effect than any of the other 
socioeconomic variables used in this model. The risk of death between 
exact ages 1 and 5 for children sharing one room with their parents is 
over 1.5 to nearly 2.5 times as high as for children living in better
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Table 4-10: LOGIT-LINEAR MODEL OF THE MAIN EFFECTS OF SOCIOECONOMIC
VARIABLES AND YEAR OF BIRTH ON CHILD MORTALITY BY 
PLACE OF MOTHER’S RESIDENCE, KOREA, 1955-69
Urban Rural
Variables Gross Effect Net Effect Gross Effect Net Effect
Odds
Ratio
2
X
LR
Odds
Ratio
2
X
LR
Odds
Ratio
2
X
LR
Odds
ratio
2
X
LR* ** *
MOTHER'S EDUCATION 4.3 .1 16.7 6.2
-5 Years 1.314 1.061 1.200 1.158
6+ .878 .977 .679 .786** **
FATHER'S EDUCATION 7.9 2.8 8.9 .4
-8 Years 1.323 1.243 1.104 1.031
9+ .791 .869 .682 .909
1) *
FATHER'S OCCUPATION 5.0 3.1 8.3 4.7
Prof. & Cler .883 1.103 .560 .753
Farmers 1.734 1.515 1.101 1.102
Others .947 .922 .781 .767
** ** * **
NO. OF ROOMS USED 12.8 15.5 6.0 10.8
1 1.387 1.549 1.398 1.685
2 .606 .624 1.080 1.093
3+ .957 .962 .870 .847** ** ** **
YEAR OF BIRTH 19.6 18.7 25.1 23.3
1955-59 1.422 1.538 1.317 1.368
1960-64 1.238 1.358 1.170 1.231
1965-69 .538 .585 .603 .641
Grand Mean = .0273 Grand Mean = .0416
Notes : 1) 'Prof. & Cler.’ includes professional, technical, administ­
rative, managerial and related workers.
2) * Significant at 5 per cent level 
** Significant at 1 per cent level
3) Mother's and father's education have 1 degree of freedom 
each; all remaining variables have 2 degrees of freedom each
Source: The 1974 Korean National Fertility Survey
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21
conditions. In rural areas this effect on child mortality becomes 
statistically significant, although it is not significant for infant 
mortality.
Since the number of rooms used is an approximate measure of the 
living status of the family it is not surprising that in a society 
where living space is limited and houses are in short supply, then the 
effect of number of rooms is greater for child than for infant 
mortality.
In this model, the gross effects of father’s education, in both 
urban and rural areas, and father's occupation in rural areas were 
strongly significant. But, after the effects were controlled by 
mother's education, number of rooms used and year of birth, the net 
effects of the factors were no more significant statistically at five 
per cent level in either urban or rural areas, the same as with infant 
mortality.
Effects of Both Demographic and Socioeconomic Variables on Infant and 
Child Mortality
In the preceding models we examined the effects of demographic and 
socioeconomic variables on infant and child mortality separately. 
However, these variables are often closely associated with each other:
21
The inverse J-shape of the effects of number of rooms used on child 
mortality in urban areas was still observed even after controling for 
the effects of other variables, which result may be due to some urban 
characteristics, such as short supply of housing, smaller family size, 
economic hardship for a big house in urban areas (see also Subsection 
4.3.2 above).
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22
for example, higher-educated women may marry later and have fewer 
23
children. In this section, we will test whether the variables that 
were significant in the preceding analysis retain their significance 
when the two sets of variables are introduced in a single model.
Table 4.11 presents the effects of selected demographic and 
socioeconomic variables on infant and child mortality. Because of the 
limited number of deaths we have selected four important variables —  
two each from the demographic and socioeconomic variables —  according 
to the results of the preceding two models: maternal age, birth order, 
mother's education, and number of rooms used. The year of birth is also 
retained to control for mortality trends over time. In Table 4.11 we 
displayed only the 'Net Effect' columns by urban and rural areas 
because the 'Gross Effect' of each variable is obviously the same as 
those in the preceding models.
The variables with statistically significant net effects on infant 
mortality are mother's education and number of rooms used in urban 
areas, and birth order and mother's education in rural areas. This 
indicates again that mother's education is the most important 
determinant of infant mortality in both urban and rural areas. 
Furthermore, socioeconomic variables were relatively more important for
22
The mean age at first marriage of women who married before age 25 
and were 30 to 34 years of age in 1974 was 20.4 years for the women 
educated for 1 to 6 years and 22.5 years for those educated over 12 
years (T.H.Kim, 1981: 35).
23
According to the 1974 KNFS, the mean number of children ever born 
to all ever-married women was 3.6 for the women educated for 1 to 6 
years and 2.3 children for those educated over 12 years (T.H.Kim, 1981: 
57).
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Table 4-11: LOGIT-LINEAR MODEL OF THE NET EFFECTS OF DEMOGRAPHIC
AND SOCIOECONOMIC VARIABLES AND YEAR OF BIRTH ON INFANT 
AND CHILD MORTALITY BY PLACE OF MOTHER'S RESIDENCE,
KOREA, 1955-73
Infant Child
Variables Urban Rural Urban Rural
Odds
Ratio
2
X
LR
Odds
Ratio
2
X
LR
Odds
Ratio
2
X
LR
Odds
Ratio
2
X
LR
** **
MATERNAL AGE 2.0 2.0 18.3 10.6
-24 .903 1.163 1.706 1.421
25-29 1.104 .952 1.100 1.071
30+ .975 .921 .388 .655* **
BIRTH ORDER 4.9 8.5 14.3 4.7
1 1.055 1.078 .687 .947
2-3 .866 .810 .790 .820
4+ 1.197 1.146 2.047 1.210* ** **
MOTHER'S EDUCATION 5.3 8.5 .9 15.3
-5 Years 1.310 1.136 1.156 1.238
6+ .919 .839 .946 .740** ** *
NO. OF ROOMS USED 16.9 .3 15.9 6.9
1 1.319 1.036 1.572 1.456
2 .806 1.025 .628 1.094
3+ .829 .973 .941 .870** **
YEAR OF BIRTH 2.7 4.0 18.2 15.7
1955-59 1.136 1.094 1.489 1.246
1960-64 1.049 1.102 1.419 1.237
1965-69 1.022 .956 .576 .683
1970-73 .860 .850 - -
GRAND MEANS .0496 .0570 .0264 .0413
Notes : 1) * Significant at 5 per cent level 
** Significant at 1 per cent level 
2) Mother's education has 1 degree of freedom; year of birth 
for infant mortality has 3 degrees of freedom; all remaining 
variables have 2 degrees of freedom each.
Source: The 1974 Korean National Fertility Survey
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infant mortality in urban areas whereas demographic variables (birth 
order) retained importance in rural areas.
The net effects on child mortality of each variable, except 
mother’s education in urban areas and birth order in rural areas, are 
statistically significant. Contrary to the determinants of infant 
mortality, demographic variables in the urban areas and socioeconomic 
factors in the rural areas are the more important determinants of child 
mortality.
These results are basically the same as those obtained in Tables 
4.7 and 4.9 for infant mortality and Tables 4.8 and 4.10 for child 
mortality. However, the levels of the effects of birth order, mother’s 
education and number of rooms used change when the effects of the other 
set of variables are controlled. Among them, the change in the effects 
of mother's education is clearer than that of others: the effects of 
mother's education on infant and child mortality in rural areas become 
more pronounced and the level of statistical significance changes from 
5 to 1 per cent. In rural areas where the society is still more 
traditional, mother's education is the most important determinant of 
infant and child survival.
Effects of Previous Birth Interval and Previous Birth Survival 
on Infant and Child Mortality
In Section 4.3 we found that previous birth interval and previous 
birth survival greatly affect infant and child mortality.
Tables 4.12 and 4.13 show the results of the logit-linear model in 
which the effects of previous birth interval and previous birth 
survival on infant and child mortality are tested with controls for the
191
effects of selected demographic or socioeconomic variables. Because the 
absolute number of deaths (infant or child) among the children whose 
preceding sibling died before age one is too small, the year of birth 
and mother's present residence (urban and rural) were ignored in these 
two models. This may have introduced some bias because of the change 
of infant and child mortality over time and because of the 
differentials by urban and rural areas.
Within these limitations we find strong effects of the length of 
the previous birth interval and of previous birth survival on infant 
mortality in both the demographic and socioeconomic models. The risk 
of infant death among children with previous birth interval of 23 
months or less is still around twice as high as that of other children; 
death of the preceding sibling raises the probability of death during 
infancy for the younger sibling (index child) more than twice.
There are two interesting results: the effects of birth order on 
both infant and child mortality are highly significant (Table 4.12); 
and the effect of the housing conditions of the family on infant 
mortality is no longer significant (Table 4.13). In the earlier 
analysis the effects of birth order on infant mortality in the urban 
areas and on child mortality in the rural areas were not statistically 
significant (see Tables 4.7 and 4.11). When the first birth is excluded 
and the year of birth and place of mother's residence are ignored, the 
difference in survival between earlier and later order births becomes 
clearer than in earlier analysis because the more earlier-born children 
were to younger and more educated mothers than to older and less 
educated ones in a society which is in the process of fertility 
transition, like Korea. Furthermore, when the effects of birth spacing 
and survival of previous sibling are controlled for, the early
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Table 4-12: LOGIT-LINEAR MODEL OF THE MAIN EFFECTS OF MATERNAL AGE,
BIRTH ORDER, PREVIOUS BIRTH INTERVAL AND PREVIOUS BIRTH 
SURVIVAL ON INFANT AND CHILD MORTALITY,
KOREA, 1955-73 1),2)
Infant Child
Variables Gross Effect Net Effect Gross Effect Net Effect
Odds 2 Odds 2 Odds 2 Odds 2
Ratio X Ratio X Ratio X Ratio X
LR LR LR LR
** **
MATERNAL AGE 1.4 .0 11.6 24.5
-24 .963 .986 1.250 1.686
25-29 .960 .994 1.103 1.196
30+ 1.061 1.013 .748 .612** ** **
BIRTH ORDER 14.6 11.7 2.2 20.0
2-3 .847 .837 .914 .715
4+ 1.164 1.208 1.090 1.425** ** ** •k k
PREVIOUS BIRTH 78.4 55.9 22.0 17.0
INTERVAL
-23 Months 1.738 1.733 1.576 1.497
24-35 .814 .879 .800 .803
36+ .759 .811 .934 1.066** **
PREVIOUS BIRTH 63.4 32.0 2.0 .0
SURVIVAL
Alive at Age 1 .903 .955 .978 .998
Dead before 2.614 2.047 1.347 1.040
Age 1
Grand Mean = .0529 Grand Mean = .0346
Notes : 1) The first order births are excluded.
2) Corresponding years are 1955-73 for infant mortality and 
1955-69 for child mortality.
3) * Significant at 5 per cent level 
** Significant at 1 per cent level
4) Birth order and previous birth survival have 1 degree of 
freedom each; maternal age and previous birth interval have 
2 degrees of freedom each.
Source: The 1974 Korean National Fertility Survey
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Table 4-13: LOGIT-LINEAR MODEL OF THE MAIN EFFECTS OF MOTHER'S
EDUCATION, NUMBER OF ROOMS USED, PREVIOUS BIRTH 
INTERVAL AND PREVIOUS BIRTH SURVIVAL ON INFANT AND 
CHILD MORTALITY, KOREA, 1955-73 1),2)
Infant Child
Gross Effect Net Effect Gross Effect Net Effect
Odds 2 Odds 2 Odds 2 Odds 2
Ratio X Ratio X Ratio X Ratio X
LR LR LR LR** ** ** **
MOTHER’S EDUCATION 17.1 24.7 18.7 23.5
-5 Years 1.181 1.247 1.246 1.332
6+ .838 .817 .733 .730
NO. OF ROOMS USED 3.6 4.6 3.8 5.0
1 1.151 1.178 1.251 1.305
2 .969 .963 .970 .964
3+ .949 ** .947 ** .924 ** .924 **
PREVIOUS BIRTH 
INTERVAL
78.4 57.2 21.9 23.4
-23 Months 1.738 1.726 1.576 1.700
24-35 .814 .881 .800 .825
36+ .759 ** .811 ** .934 .944
PREVIOUS BIRTH 
SURVIVAL
63.5 31.0 1.9 .0
Alive at Age 1 .903 .955 .978 .997
Dead before 2.617 2.023 1.350 1.040
Age 1
Grand Mean = .0529 Grand Mean = .0346
Notes : 1) The first order births are excluded.
2) Corresponding years are 1955-73 for infant mortality and 
1955-69 for child mortality.
3) * Significant at 5 per cent level 
** Significant at 1 per cent level
4) Mother's education and previous birth survival have 1 degree 
of freedom each; number of rooms used and previous birth 
interval have 2 degrees of freedom each.
Source: The 1974 Korean National Fertility Survey
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childhood mortality differentials by birth order (except first birth) 
become much clearer in Korea. On the other hand, the effect of the 
housing conditions of the family (number of rooms used) on infant 
mortality was statistically significant in urban areas in earlier 
analyses (see Tables 4.9 and 4.11), but not in Table 4.13.
Keeping in mind the limitations of the models, the effect of
previous birth survival on child mortality is not found to be
significant in either of the models. Although previous infant loss
increases the risk that a woman will again lose a child (MacMahon,
1974), it appears that if the child has survived infancy the risk does
not affect its survival during early childhood (after age 1) in Korea.
Comparison with other countries (Table 4.14) supports the view that the
effects of previous birth survival on child mortality may disappear
where child mortality has reached lower levels. The probabilities of
dying between exact ages one and five years ( q ) in urban and rural
4 1
areas are 67 and 83 per 1000 children at age one in Indonesia, 21 and 
26 in Sri Lanka, 69 and 89 in Bangladesh, and 110 (rural area) in 
Nepal. In all these instances, in the urban areas, and in Sri Lankan 
rural areas, where the mortality levels are low the effects of previous 
birth survival are no longer statistically significant.
The effects of the family living conditions (number of rooms used) 
on child mortality are again statistically insignificant. From the 
result that even 'Gross effect' is statistically insignificant, we know 
that the effects of number of rooms used diminished when the effects of 
urban/rural areas, year of birth and first births on infant and child
mortality were combined or excluded.
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Table 4-14: LIKELIHOOD RATIO CHI-SQUARE OF NET EFFECT OF PREVIOUS
BIRTH SURVIVAL ON CHILD(AGE 1 TO 5) MORTALITY, 
SELECTED ASIAN COUNTRIES, 1962-71 1)
Countries
3)
Controlled Variables
Likelihood
Urban
2 2)
Ratio X 
Rural
4) **
INDONESIA 4 Demographic .0 7.2
3) **
2 Socioeconomic .2 8.3
6)
SRI LANKA 2 Demographic NA 1.6
5)
2 Socioeconomic 1.2 .1
4)
BANGLADESH 4 Demographic NA 33.7
5) **
2 Socioeconomic .6 34.6
4) **
NEPAL 4 Demographic NA 8.2
5) **
2 Socioeconomic NA 6.9
Notes 1) Model used is logit-linear model.
2) Each has 1 degree of freedom.
3) All models include previous birth interval as a control 
variable.
4) Birth order, maternal age, sex of the child and birth 
cohort
5) Mother's education and father’s education
6) Birth order and maternal age
NA: Not available
** Significant at 1 per cent level
Sources: World Fertility Survey 
Nepal : Gubhaju, 1984
Others: Unpublished data in the Department of Demography, 
ANU, Canberra
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4.5 Causes of Death in Infant and Child Mortality
Information on causes of death in infancy and early childhood is 
scarce and generally subject to severe limitations. In the mid-1960s 
cause-of-death information for infant and early child (1-4 years) 
deaths was available for only 24.7 and 26.1 per cent, respectively, of 
the world population (WHO, 1977: 226-227).
Although the quality of cause-of-death information in Korea has
been improving and recently a rather reliable cause-of-death pattern
24
has been observed from registration data, serious limitations still
remain in reporting causes of death of children who died at less than 5
years of age. In 1980-81 only 65.5 per cent of total registered deaths
of children aged 0-4 years were reported with classifiable
cause-of-death information: however, over a quarter of them were in the
category of symptoms, signs and ill-defined conditions (see Table
4.15). While the proportion of infant deaths classifiable by cause
(71.4 %) in 1980-81 is higher than in early childhood (1-4 years)
25
because of the relatively higher proportion of hospital deliveries
26
and of deaths with physician's diagnosis, the proportion of infant 
deaths with ill-defined causes (30 %) was higher than among children
24
Korea's cause-of-death pattern based on Korean Vital Statistics in 
1980-81 is located between the patterns of the developing and developed 
countries and its pattern is closer to that of the developed countries 
as is its mortality level (see Section 3.4, Chapter III).
25
Over half of total births in 1980 occurred in hospitals (53.7 %)
and were assisted by physicians (51.7 %) (EPB, 1982b: 152).
26
The proportion of infant deaths with physician's diagnosis of the 
total deaths classifiable by cause in 1981 (52.5 %) is higher than such 
proportion of child deaths aged 1-4 years (41.3 %) (Source: Korean
Vital Statistics).
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aged 1-4 years (27 %) because of difficult definitions of the early
life deaths. Furthermore, when we considered the high under-reporting
27
in death registration of young children under 5 years of age, the 
coverage of causes of death for the age groups, especially infant 
deaths, would be extremely low and also much lower than for the other 
age groups.
Therefore, with the highly defective cause-of-death data we will
examine only the change in the leading causes of death over time and
the broad pattern of causes of death by age groups (ages 0 and 1-4
28
years) based on the latest death registration records (1980-81).
4.5.1 Leading Causes of Death in Infant and Child Mortality
Because of data limitations, only a few studies on causes of 
infant and early childhood deaths have been carried out in Korea. 
C.B.Park (1955) examined cause-of-death patterns based on 1938-42 death 
registration records which were considered the most accurate data 
before World War II (E.H.Choe, 1967; Ishi, 1972; NBOS, 1982b). Since
27
The reported infant and early childhood (1-4 years) mortality rates 
(annual average registered deaths in 1979-81 / total children in 1980) 
were 3.2/1000 among infants and 2.5/1000 among children aged 1-4 years 
(calculated from the data in EPB, 1982a and NBOS, 1983a), which is much 
lower than the estimated death rates in 1978-79: 36.8/1000 among 
infants and 3.4/1000 among children aged 1-4 years (calculated from 
NBOS, 1982b: 18-19).
28
The basic data for analysis included all deaths with classifiable 
causes, but other ill-defined and unknown causes of mortality (799) 
were excluded under the circumstances of the high proportion of cases 
with unclassifiable causes (for a more detailed account, see Section 
3.2, Chapter III).
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Table 4-15: PROPORTION OF DEATHS CLASSIFIABLE BY CAUSE-OF-DEATH
OF TOTAL REGISTERED DEATHS AGED 0-4 YEARS BY AGE, 
KOREA, 1980-81 1)
2)
Total Deaths -----------------------  Deaths Un-
Age Registered Classifiable Deaths with Deaths with classifiable 
Deaths by Cause defined ill-defined by Cause
causes causes 3)
0-4 100.0 65.5
(100.0) (72.4) (27.6)
34.5
0 100.0 71.4
(100.0) (70.0) (30.0)
28.6
1-4 100.0 64.0
(100.0) (73.0) (27.0)
36.0
Notes : 1) Cumulated by the end of 1981 for 1980 data and by the end of 
1982 for 1981 data.
2) Included deaths with diagnosis made by physicians and herb 
doctors and with certificate of witnesses.
3) Included symptoms, signs and ill-defined conditions (XVII).
Source: Korean Vital Statistics
then, however, the quality of registration data has been too low to use
for such studies. Some specific studies based on sample surveys were
done in limited areas in Seoul (M.S.Won, 1963; E.H.Kwon e^ al., 1968);
the records of Seoul National University Hospital (J.S.Lee, 1975); and
the records of a health project in rural areas (Y.C.Lee et al., 1969).
When the quality of registration was improved, a data set was released
29
in 1966 and since 1980 registered cause-of-death data have been 
published annually.
29
Cause-of-death data based on registration records in the first half 
of 1979 were published before 1980.
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Although the quality of data and reference areas in the studies
were different from each other, Table 4.16 shows notable changes in the
causes of infant and child deaths in Korea. During the period of about
40 years since 1938-42 pneumonia was one of the main causes of both
infant and child deaths, although its ranking fluctuated slightly over
time. However, other leading causes of death have been changing over
time. In the period before 1970 infectious diseases such as diarrhoea,
tetanus and measles were important causes of infant deaths. Since
around 1970, however, congenital anomalies and certain conditions
originating in the perinatal period replaced infectious diseases as
leading causes of infant deaths. The main causes of death in early
childhood (1-4 years) were not very different except for the latest
period, 1980-81. Pneumonia was a more important single cause-of-death
among children aged 1-4 years than among infants, and infectious
diseases (diarrhoea, measles and encephalitis) were other leading
30
causes. However, in 1980-81 cardiac arrest and motor vehicle traffic 
accidents became the main causes of child death instead of infectious 
diseases.
In summary, the leading causes of infant and child deaths in Korea 
changed with the change in mortality levels (see Table 4.16). The main 
causes of infant deaths changed, when infant mortality was reduced to 
about 50 per 1000 live births, from pneumonia and infectious diseases 
to pneumonia and endogenous causes. Similarly, the importance of
30
Cardiac arrest belongs to the category cardiac dysrhythmias (427) 
of diseases of the circulatory system (VII) in the 2nd Revision of the 
KSCD.
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Table 4-16: LEADING CAUSES OF DEATH IN
KOREA,
INFANT AND CHILD MORTALITY, 
1938-81
Rank
1)
. of Leading Causes Reference
Mortality Rate 
(per 1000 live
1st 2nd 3rd at age one) 2),3)
a)
INFANT DEATHS
a)
1938-42
b)
Pneumonia Meningitis Diarrhoea & 
enteritis
Whole country 84 .4 (1938-42)
d)
1956-68
c)
Premature Tetanus Pneumonia KaeJung-Myon 
(Rural Area)
57.7 (1955-59)
d)
1958- 62
e)
1959- 60 
f)
Pneumonia Gastro-enteritis Tetanus Seoul 55.5 (1960-64)
Infectious 6 para­
sitic diseases
Diseases of respi­
ratory aystem
Certain conditions 
originating in the 
perinatal period
SNU Hospital
g)
1966
h)
Pneumonia Measles Meningitis Whole country 53.2 (1966)
d)
1966-67
e)
Gastritis 6 
enteritis
Diseases peculiar to 
early infancy 6 
immaturity
Pneumonia Seoul 49.7 (1965-69)
d)
1974
i)
Infectious 4 para­
sitic diseases
Certain conditions 
originating in the 
perinatal Period
Congenital
anomalies
SNU Hospital 42.5 (1970-73)
J )
1980-81 Pneumonia Congenital anomalies Certain conditions 
originating in the 
perinatal period
Whole country 36.1 (1978-79)
CHILD(AGE 1-4) DEATHS
a) a)
1938-42 Diarrhoea 6 enteritis Pneumonia Measles Whole country 114.9 (1938-42)
b) d)
1956-68 Pneumonia Encephalitis Diarrhoea & KaeJung-Myon 40.7 (1960-64)
enteritis (Rural Area)
f) d)
1966 Pneumonia Measles Influenza Whole country 19.9 (1965-69)
i) j)
1980-81 Pneumonia Cardiac arrest Motor vehicle Whole country 13.0 (1978-79)
traffic accidents
Notes : 1) Followed the classifications of the original sources, but the causes in 1966 and 1980-81 were 
selected from 50 or 55 special classifications of diseases.
2) Years in brackets are the corresponding periods of the infant or child death rates.
3) The Reed-Merrell Method was used for the estimation of probabilities of dying q(x), from 
death rates m(x), when it was needed.
Sources: a) C . B .Park., 1955
b) Y.C.Lee et al^, 1969: 82
c) M.S.Won, 1963
d) Present Study, Tables 2.4 & 2.5,
e) J.S.Lee, 1975: 388
Chapter II
f) NBOS, 1968
g) Y.S.Park, 1970: 347
h) E.H.Kwon £t al., 1968
i) Present Study (Korean Vital Statistics)
j) NBOS, 1982b: 10
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infectious diseases decreased among the causes of child deaths; they 
were replaced by cardiac arrest and motor accidents when childhood 
mortality fell below 20 per 1000 children at age one. These changes in 
the leading causes of early childhood mortality in Korea may be 
supported by the findings of Puffer and Serrano(1973) and the United 
Nations (1982b): when the death rate for all causes was high the early 
childhood (under 5 years of age) death rate for infectious disease was 
also high in North and Latin America (Puffer and Serrano, 1973: 173), 
and in the developed countries in the 1970s endogenous causes (in all 
developed regions) and respiratory diseases (in relatively high infant 
mortality regions) among infants and accidents after age 1 were 
important causes (U.N., 1982b: 20-21).
4.5.2 Current Pattern of Major Causes of Death in Infant and Child 
Mortality
The ten leading groups of causes of infant and child deaths by age 
and sex in 1980-81 are shown in Table 4.17.
Among infants the most important groups of causes of death for 
both sexes are diseases of the respiratory and circulatory systems 
(VIII & VII) and infectious and parasitic diseases (I). Additionally 
endogenous causes (congenital anomalies and certain conditions 
originating in the perinatal period, XIV and XV) are also important 
groups of causes. After age one the proportion of deaths due to injury 
and poisoning (XVII) increased sharply and this cause became one of the 
top leading causes, while the importance of the endogenous causes 
diminished. Other important groups of causes of death in infancy, 
namely groups VIII, VII and I, also remained as the leading groups of
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Table 4-17: PROPORTION OF DEATHS BY MAJOR CAUSES OF DEATH, SEX AND
AGE (0 AND 1-4 YEARS), KOREA, 1980-81
1)
Cause of 
Death
Males F emales
0 Year 1-4 Years 0 Year 1-4 Years
2)
Total 100.0 100.0 100.0 100.0
( 799) (2086) ( 649) (1812)
I 13.0 12.1 11.3 12.3
II 1.6 4.1 1.9 4.0
III 1.8 .7 2.2 1.3
VI 6.9 9.5 5.4 9.6
VII 13.4 12.9 15.0 13.0
VIII 24.2 20.0 25.0 23.3
IX 6.4 4.7 5.3 4.8
XIV 10.8 3.5 10.6 3.9
XV 5.3 .1 5.4 .2
XVII 6.1 24.0 5.2 18.7
Others 10.6 8.4 12.8 8.9
Notes : 1) Causes of death:
I Infectious and parasitic diseases
II Neoplasms
III Endocrine, nutritional and metabolic 
immunity disorders
diseases &
VI Diseases of the nervous system & sense organs
VII Diseases of circulatory system
VIII Diseases of respiratory system
IX Diseases of digestive system
XIV Congenital anomalies
XV Certain conditions originating in the 
period
perinatal
XVII Injury and poisoning
'Others' include all other causes of death except 10
major groups of causes of death above.
2) The figures in () are total numbers of deaths by sex 
and age. Only the classifiable cases by cause-of- 
death (excluding the deaths by 'other ill-defined 
and unknown causes', 799) are included.
Source: Korean Vital Statistics
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causes of death in early childhood. Therefore, this cause-of-death 
pattern by age clearly shows that infant mortality is strongly affected 
by endogenous causes and child mortality by the external causes of 
injury and poisoning while other causes of death are similar for both 
infant and child mortality.
Although the cause-of-death patterns are generally very similar 
for male and female children, the importance of some major groups is 
different. During infancy the proportions of deaths from endogenous 
causes (XIV & XV) are nearly the same (16-17 %), but infectious and 
parasitic diseases (I) are slightly more important among male infants, 
while diseases of the respiratory and circulatory systems (VIII & VII) 
prevail among female infants. During early childhood, on the other 
hand, the most important groups of causes differ between the sexes: 
injury and poisoning (XVII) have greater importance for deaths of males 
and diseases of the respiratory system (VIII) for females. But the 
importance of other main causes is very similar for both sexes.
Clear sex differentials in cause-of-death structure, that is after
age one but not during infancy as observed in Korea, are generally
observed in societies where boy-preference still remains. Since males
suffer their greatest biological disadvantage in the first year of life
and especially in the neonatal period (Ware, 1981: 41), the sex
differentials of causes of death (advantage for girls) reflect that.
They are then diminished during the post-neonatal period because of
more care given to boys in the developing countries with
31
boy-preference. After age one infectious and respiratory diseases,
31
In the developed countries with relatively low sex-preference, the 
relative proportions of infant death from infectious and respiratory 
diseases are higher among boys and those by endogenous causes higher 
among girls (see Anderson, 1981).
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such as diarrhoea, pneumonia and influenza in which lack of health care 
is a risk factor (Foster, 1984: 135), are more important causes of 
deaths among girls than among boys because much more care is still 
given to the survival of a baby boy than of a baby girl (Williamson, 
1976). Thus, external causes (injury and poisoning) are relatively 
more important causes of death among boys than among girls although the 
numbers of deaths for boys and girls by the causes are similar each 
other.
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CHAPTER 5
MORTALITY CHANGE AND SOCIOECONOMIC DEVELOPMENT (1955-1981)
5.1 Introduction
In the earlier chapters we have observed a clear and steady
decline of mortality level, and changes in the patterns and
differentials of mortality in Korea. However, these changes did not 
come of their own accord but rather as a result of changes in the 
determinants of mortality: in particular, improvement in living 
standards and increased availability and easier access to health 
services, both curative and preventive.
The decline in mortality which occurred historically in the 
developed areas of the world and has more recently been occurring in 
the developing countries is a major demographic phenomenon. Historical 
mortality declines in developed areas resulted from primary economic 
growth leading to improvements of living standards, while the 
importation of modern medical technologies has been largely responsible 
for the mortality reductions in developing countries (McKeown and 
Record, 1962; McKeown, 1976; Condran and Cheney, 1982; Pathak and 
Murty, 1983; Caldwell and Ruzicka, 1984; Meegama, 1985).
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Omran (1971 and 1977:10) has grouped mortality changes into three 
models of epidemiological transition: Classic or Western Model, 
Accelerated Model, and Delayed Model. The Classic or Western Model 
involves the gradual fall in mortality of the largely Western societies 
over the past 200 years. This decline originated from the improvement 
in living standards far more than from medical measures, in contrast to 
the strong influence of medical progress on mortality trends in the 
20th century. The Accelerated Model describes the mortality transition 
which started later in time but was faster in speed than the Classic 
Model. The decline benefited from the medical revolution as well as 
from social, economic, and environmental improvements. The Delayed 
Model applies to developing countries whose death rates have fallen 
rapidly since World War II —  owing to modern medical technology and 
preventive mass medicine —  but have not yet reached the low levels of 
the developed countries.
Pathak and Murty (1983: 259-260) used a slightly different three 
phases based on the sources of mortality decline in a typical country 
undergoing transition. Mortality may decline as an effect of improved 
health conditions and borrowed medical technology in the first phase. 
The second phase involves mortality decline effected by improved health 
conditions and by improvement in the economic and nutritional status of 
the people. Thirdly, mortality may decline continuously to the lowest 
levels through an overall improvement in health and socioeconomic 
development as well as through the availability of modern medical 
facilities. Pathak and Murty classified some Asian countries 
accordingly: Bangladesh, Nepal and Pakistan are in the first phase; 
Sri Lanka, Malaysia and Thailand in the second phase; and Japan, 
Singapore and Hong Kong have reached the third phase.
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Similarly, Gwatkin (1980: 616-617) tried to group populations into 
three waves according to the acceleration of mortality decline during 
the present century’s first 50 or 60 years. The first wave's peak was 
from the 1920s to the early 1950s in Western Europe and the United 
States of America. The second wave was recorded in Eastern and Southern 
Europe with the peak between the 1930s and the 1950s. The third wave, 
in the developing countries, appeared shortly after World War II. Each 
subsequent peak was higher than the preceding one and culminated in 
extraordinarily rapid rates of mortality decline in the developing 
countries.
Mortality transition in Western Europe had its historic origins in 
the late 18th or early 19th century and reached, in the mid-1950s, the 
expectation of life at birth of around 70 years (McKeown, 1976: 28; 
Gwatkin, 1980: 616; Silber, 1980: 424). The mortality decline in 
Eastern and Southern Europe followed that in the West. In the 
developing countries the decline has started in the early 20th century 
and accelerated after World War II (Gwatkin, 1980: 616-617; Meegama, 
1985).
The above models of mortality transition are summarized in Table 
5.1. From the table, it may be recognized that social, economic and 
environmental improvements brought the first mortality declines before 
the recognition of the germ theory of disease causation and before the 
development of modern medical technology. Later on, advancements in 
medical science pushed mortality transition further, especially in the 
more developed countries. However, the late but fast decline of 
mortality in most developing countries was at first due mainly to 
public health policies, or application of Western medical technology, 
or both, and then to the effects of socioeconomic development.
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As shown above, socioeconomic and health care related factors have
been commonly treated as separate explanatory variables of mortality
decline. However, development of medical infrastructure is also a part
of general socioeconomic development (Poikolainen, 1977: 53-54).
Therefore, no country has reached an advanced level of socioeconomic
development without a prior or concomitant reduction of mortality to a
1
low level (U.N., 1984b: 45). It was also stated in the Declaration of 
the Alma-Ata Conference on Primary Health Care that ’the promotion and 
protection of the health of the people is essential to sustained 
economic and social development* (Paragraph III, cited in WHO, 1978b: 
2-3).
Socioeconomic development is associated with a wide range of 
changes in people's daily living conditions, and these also include 
developments in the health field. Every major sector of the economy has 
a health component of such importance that it cannot be disregarded in 
any socioeconomic development (WHO, 1973: 9 and 1975: 587). Health 
programmes cannot be related unilaterally to either the economic or the 
social spheres, as they influence both and are, in turn, influenced by 
both.
At the family and individual level, on the other hand, higher 
family income can bring lower mortality directly by improvement of diet 
in terms of both quality and quantity, better access to medical
1
However, there are some ’developing’ countries in economic terms 
which have achieved remarkable reduction of mortality approaching or 
reaching 'modern' levels earlier than economic development: e.g., 
China, Kerala in India, Cuba and Sri Lanka (see Krishnan, 1976; 
Sivamurthy, 1981; Ling, 1982; Nag, 1983; Meegama, 1982 and 1985).
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Table 5-1: MORTALITY TRANSITION IN HISTORY
Types of Transition
I II III * IV
1) 2)
Area W. Europe, E. & S. 'Fast Other
N. America, Europe, declining' developing
Australia Japan developing
countries
countries
3)
Main determi- Improvement Socioeconomic Improvement Modern
nants of of living development in public medical tech-
mortality standards first & then health first nology & its
decline
4)
Time of mortality
improvement 
in public 
heatlh
& then
socioeconomic
development
widespread
use
transition
.Beginning 
e(0)=30-50 yrs
Late 18th- 
early 19th c.
19th c. Late 19th- 
early 20th c.
Early 20th c.
.Acceleration 
e(0)=50-70 yrs
1920s- 
early 1950s
1930s-1950s After 1950 After 1950
.Finish In the 1950s 1950s-1960s In the 1970s (Progressing)
e(0)=70+ yrs
* Type III may include some Asian countries, e.g. Sri Lanka, Taiwan and 
some Latin American countries, e.g. Cuba, Jamaica (Meegama, 1985; 
Gwatkin, 1980; Arriaga, 1970).
Sources: 1) Omran, 1977; Gwatkin, 1980; Meegama, 1985
2) Meegama, 1985
3) Omran, 1977; Condran and Cheney, 1982; Pathak and Murty, 
1983; Meegama, 1985
4) McKeown, 1976; Omran, 1977; Gwatkin, 1980; Silber, 1980; 
U.N., 1982b; Ruzicka and Hansluwka, 1982a; Meegama, 1985
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facilities and more investments in better housing and sanitation 
facilities (Fuchs, 1974; Silber, 1980). Higher education generally 
results in lower mortality levels, and women's education particularly 
is strongly associated with low levels of infant and child mortality 
(Kitagawa and Hauser, 1973; Caldwell, 1979; the present study, Chapters 
II and III). Also during the process of socioeconomic development, 
public health facilities are more concentrated in urban than in rural 
areas (Ruzicka, 1981; U.N., 1982b). Inequality, with respect to
mortality by family income, educational level and place of residence, 
exists in all societies irrespective of whether the national level of 
mortality is high or low. Therefore, the mortality level of a
population is determined by the proportionate distribution of
population sub-groups with different mortality levels (Ruzicka, 1982: 
7-8). When socioeconomic development achieves more uniform higher 
status among different population sub-groups, mortality decline may 
continue and may even be accelerated.
During the transition from high to low levels of mortality which
has been characteristic of the more developed countries, the mortality
differences between higher and lower population sub-groups in
socioeconomic status at first expand and then gradually contract. When
the mortality levels are at the two extreme levels, that is when
sub-groups of the population either have very little control over their
life chances or when they have achieved a great deal of success in
controlling mortality, mortality differentials between population
2
sub-groups will be small although similar proportional differences are 
2
In Japan a comparison of provincial average income and expectations 
of life at birth shows that when the income level was relatively low 
the differences in expectations of life at birth by income were high; 
but since 1955 when the income level was rising the differences have 
become gradually smaller (Jinkomondaishingikai, 1984: 77-79)
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still observed (see Vallin, 1980: 273). During the transitional phase, 
the socioeconomic differential is most apparent as the benefits of 
health progress filter slowly down from the upper to the lower 
socioeconomic classes (Stockwell, et al., 1977: 11; U.N., 1982b: 58-60; 
Caldwell and Ruzicka, 1984: 19-21; Pendleton and Yang, 1985: 459). 
Thus, we can show the mortality transition in a society from the change 
in the differentials by population sub-groups, such as higher and lower 
socioeconomic classes, and the increase in living standard (Figure 
5.1).
From the national mortality level determined by the distribution 
of the population by sub-groups and their mortality levels, therefore, 
overall mortality transition in a society progresses according to the 
changing proportions of different population sub-groups and the changes 
in the living conditions of each sub-group: the overall mortality level 
in a society decreases when the proportionate distribution of 
population sub-groups under poor living conditions, such as the groups 
with low income, low education, and poor access to health facilities, 
become smaller and when overall living standards are improving.
While the general mortality level is strongly associated with 
socioeconomic development and the proportionate distribution of 
population sub-groups along the continuum of social and economic 
status, infant and early childhood (ages 1-4 years) mortality is 
generally affected by parents' (especially mother's) socioeconomic 
status and mother's demographic characteristics. Overall, infant 
mortality rates have continued to decline markedly during the past few 
decades; in most of the more developed countries they have now reached 
around 10 infant deaths per 1000 live births, while in many developing 
countries they are still over 100 per 1000 live births (Antonovsky and
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Bernstein, 1977; Omran, 1977; Arriaga, 1980b; U.N., 1982b; Rutstein, 
1983). The infant mortality decline has been due to the more rapid 
decline in post-neonatal than neonatal mortality. The former makes up 
a greater share of high infant mortality and is due, in general, to 
exogenous factors while neonatal mortality is more influenced by 
endogenous factors. Thus, when infant mortality declines continuously 
from high to low levels, the factors which dominate the causes of 
infant mortality change from exogenous to endogenous.
The Korean mortality decline began around 1900 and has continued 
steadily: expectation of life at birth rose from about 23 years for 
both sexes in 1906-10 to about 52 years in 1955-60. Since then, the 
mortality decline has accelerated and expectation of life at birth 
reached over 65 years for both sexes in the late 1970s (see Table 
2.10). This reduction of mortality was mainly brought about through 
prevention of infectious and contagious diseases in the early period of 
the transition. Later, since about 1960, the more rapid decline may be 
considered a result of rising living standards attendant on 
socioeconomic development (S.W.Hong, 1978; H.Y.Lee, 1980). Thus, it can 
be said that the Korean population belongs to Type III, which includes 
the characteristics of both types II and IV, of mortality transition in 
the typology shown in Table 5.1. This chapter will focus on the 
effects of socioeconomic development on mortality change in Korea and 
show a general pattern of mortality transition influenced by 
socioeconomic development.
Section 5.2 discusses the correlation between general mortality 
changes and socioeconomic development in Korea to show how each 
specific development, such as income, education, medical facilities, 
and so on, has affected overall mortality decline. Section 5.3 tests
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the effects of socioeconomic development on the changing mortality 
differentials between urban and rural areas and the effects on 
mortality decline of the changing proportionate distribution of 
population in different social and economic groups. Finally, Section 
5.4 analyses the main determinants of infant and child mortality in the 
course of mortality decline, and shows a general pattern of changes in 
these determinants with socioeconomic development.
5.2 Correlation between Mortality and Socioeconomic Development in 
Korea (1961-1980)
As discussed in the review in Section 5.1, the critical issue in 
explaining the decline in death rates has been the relative 
contribution of improvement in living standards on the one hand and 
medical progress on the other. It has been generally observed that 
some fraction of the income gains that occur during development would 
be devoted to health-enhancing expenditure, that is expenditure, for 
instance, on food, housing, education, sanitation and medical care 
(Preston, 1975: 232; Rodgers, 1979; Preston, et al., 1981: 234). 
Hauser (1985) nicely grouped the factors which may affect mortality 
decline. The components of the sex/age/cause specific mortality were 
classified into natural and social. Natural factors include genetic 
and ecological factors: sex, inherited diseases, physical environment 
and climate, disasters and catastrophes. Social factors are (a) 
sociocultural factors including specific medical and technical 
knowledge; general knowledge, attitude and practice; culturally 
influenced general behaviour; working mentality, customs and habits;
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reproductive and sexual behaviour; government health policy; and role 
and position of women and children; (b) socioeconomic factors including 
nutrition; clean drinking water and adequate sanitation; housing; 
education; and primary health care and its utilization; and (c) 
specific individual behaviours including smoking; alcohol consumption; 
diet; and traffic (Hauser, 1985: 408-411).
It has been asserted that the continuing mortality decline in
Korea since the early 1960s has been strongly due to national
socioeconomic development, especially the improvement in living
standards, increasing per capita income, increasing opportunities for
education, improved nutrition, and better housing (S.W.Hong, 1978;
H.Y.Lee, 1980; S.B.Lee, 1980; Mason, et al., 1980). Thus, in this
section, the degree of association between socioeconomic factors and
mortality level in the period 1961-80 will be examined through simple
3
linear correlations.
5.2.1 Selection of Variables for Analysis
The variables included in this section were chosen on the basis of 
their hypothesized causal linkage with mortality, subject to the 
availability of appropriate data.
3
Genetic and ecological factors, sociocultural factors, and patterns 
of specific individual behaviours are also notable determinants of the 
change of mortality level. But because the basic data on these factors 
are not available and these factors are not strongly related with the 
national development programmes, the present analysis is restricted to 
the correlation of mortality decline and improvement in socioeconomic 
factors.
216
Two indicators of mortality were considered: expectation of life
at birth and infant mortality rate. Both measures reflect the force of
mortality without being dependent on population age structure.
Expectation of life at birth and infant mortality rate are generally
recognized as the most reliable summary measures of mortality
conditions in a country. During the 20-year period considered in this
study, expectation of life at birth is available only at eight points
in the period and infant mortality rates are available at thirteen
4
points. However, the differing methods and different basic data for 
the estimations of expectation of life at birth and infant mortality 
rates have resulted in spurious variations of the absolute level of 
mortality. But, as in Figure 5.2, the trends of expectation of life at 
birth and infant mortality rate are substantially linear. Thus, these 
mortality indicators will be used in the correlation analysis.
The explanatory variables used in this study fall into five broad 
categories: income, nutrition, education, medical services, and
urban/rural distribution. Although sanitation, water supply and housing 
are also important factors in health, these are excluded from the 
analysis because of the lack of serial data.
Income
Two types of income variables were used in this analysis: the
gross national product (GNP) per capita based on 1975 constant price
See Section 2.3 and Subsection 2.4.3, Chapter II.
4
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F i g u r e  5 - 2 :  TRENDS IN EXPECTATION OF LIFE  AT BIRTH AND INFANT
MORTALITY RATE, KOREA, 1 9 6 1 - 1 9 8 0
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l i v e  b i r t h s )
Calendar Year
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5
and the proportion of consumption expenditure on food.
The hypothesized relationship between per capita GNP and mortality 
is that people with higher income are likely to have better nutrition, 
more sanitary living conditions and greater access to modern health 
services, both preventive and curative, than those with lower income. 
Thus, it is to be expected that there would be an inverse relationship 
between per capita GNP and mortality (Preston, 1976; Schultz, 1980: 
383; U.N., 1982b).
It is a general concept of economics that, with given tastes or 
preferences, the proportion of income spent on food diminishes as 
income increases (Engel, 1857, cited in Bannock, et al., 1972: 140).
When the proportion of income spent on food decreases, individuals can 
spend more money on better housing, more efficient health services, 
higher education and desired leisure. Thus, it is expected that the 
relationship between mortality and the proportion of consumption 
expenditure on food will be positive.
Nutrition
Two indicators of nutrition were utilized: per capita daily
6
calories; and per capita daily animal protein.
Nutritional deficiency is one of the predominant underlying or
5
The proportion of consumption expenditure of households and private 
non-profit institutions on food, based on current prices.
6
The nutrition indicators are based on national annual food 
consumption.
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associated causes of death, making the weak (mostly children, pregnant 
or lactating women and the old) more susceptible to the effects of 
disease (Winicoff, 1980: 114-119; Sivamurthy, 1981: 67; Hauser, 1985: 
411). The incidence of protein-energy malnutrition is most often 
derived from observations of inadequate growth of children (Winicoff, 
1980: 136-138); malnutrition was observed as the biggest single 
contributor to child mortality in the developing world (Food and 
Agriculture Organization, 1970). Thus, negative relationships between 
nutrition and mortality may be expected.
Education
Three indicators of education were utilized: average years of
7
educational attainment for both sexes ; and school enrolment ratios at
8
secondary: junior and senior, high schools for both sexes.
Education generally serves two roles relevant to health and 
mortality: it increases skills, knowledge and the ability to deal with 
new ideas, and it provides a means of absorbing a different culture. It 
is the most important factor for reducing child and maternal mortality 
(Caldwell, 1979; Behm, 1980; Arriaga and Hobbs, 1982). The average 
years of educational attainment indicate the completed educational 
level in the population (except students), and the increase in school
7
Average years of educational attainment are the results of the 
cumulative years of completed education of total population divided by 
population aged 6 years and over (except total students).
8
School enrolment ratio is calculated from number of students at each 
level of school divided by corresponding school-age population, where 
junior and senior high school ages are 12-14 and 15-17 years, 
respectively.
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enrolment ratios will provide higher average educational attainment in 
the future. Because the enrolment at primary school in Korea has been 
close to 100 per cent since the early 1960s (Golladay and King, 1979: 
151), secondary school enrolment ratios were adopted in this analysis.
The relationship of school enrolment to mortality is admittedly 
less direct than that of years of educational attainment. However, it 
is reasonable to expect that parents having a greater investment in 
their children would have the means and incentive to provide them with 
better medical care and nutrition. Furthermore, it is reasonable to 
believe that higher adult educational level is closely associated with 
higher school enrolment of children.
Because of the above direct and indirect relationships, it is 
expected that inverse relationships exist between average years of 
educational attainment, secondary school enrolment ratios and mortality 
(Hashmi, 1980; U.N., 1982b: 169-171).
Medical Services
Two indicators of the availability of medical services were used: 
number of persons per physician, and number of hospital beds per 
100,000 persons.
Declines in mortality have often been linked with the development 
of medical technology and services. The mortality transition in the 
developing countries reflected mainly a decline in deaths from 
preventable or curable infectious diseases, such as tuberculosis, 
measles, smallpox, diarrhoeal diseases and respiratory infections; and 
in infant and maternal deaths (Ruzicka, 1983; Meegama, 1985: 326). On 
the other hand, ’since medical knowledge and technology are meaningful
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and medical facilities are useful largely through the practice of 
medical doctors, the relative number of physicians in a country 
determines the extent of availability of medical services to its 
people' (Chao, 1979: 6). Furthermore, population per physician is 
considered as a proxy for the availability of public health and medical 
services and prevention and control of morbidity (Hashmi, 1980: 129). 
Thus, the relative number of physicians and number of hospital beds in 
a country determine the extent of availability of medical services to 
its people. It is, therefore, expected that mortality declines when 
the number of persons per physician decreases and when the number of 
hospital beds per 100,000 persons increases.
Urban/Rural distribution
The proportion of population living in urban areas was utilized in 
this analysis. Urbanization may be associated with a variety of 
environmental problems and may facilitate the spread of communicable 
diseases. However, urban populations are likely to have easier access 
to health information and health services; and this situation is 
especially true in developing countries. For this reason, it is 
expected that there is an inverse relationship between the proportion 
of the urban population and levels of mortality (Hashmi, 1980).
The serial data of the two mortality indicators and the ten 
explanatory indicators used in this analysis are given in Appendix 5.1.
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5.2.2 Relationships between Mortality and Socioeconomic Variables
As shown in Table 5.2, the changes in mortality indicators, infant 
mortality rate and expectation of life at birth, are strongly
associated with the changes in all the socioeconomic variables used in 
this analysis. The correlation coefficients of all variables have the 
expected sign and are significant at least at 5 per cent level.
On the basis of the simple correlation analysis in Table 5.2, the
change in the infant mortality rate appears to be more closely
associated with the socioeconomic variables than the change in
expectation of life at birth. However, the expectation of life at
birth is a more comprehensive measure of mortality than infant
mortality rate and it was found to be more highly correlated with the
socioeconomic variables than the infant mortality rate when such a
relationship was tested on a set of data for individual countries in a
single year (Hashmi, 1980: 136, Table II; U.N., 1982c: 171). We may
make three observations about the fact that the correlations of
socioeconomic variables with expectation of life at birth and with
infant mortality in Korea differ from the observations cited above. One
is that all the correlations equally demonstrate strong associations.
Furthermore, there is no statistically significant difference between
absolute coefficients of the correlation of infant mortality rate or
9
expectation of life at birth with socioeconomic variables. The third
9
When the significance of a difference between correlation 
coefficients was tested using a two-tailed test of the normal 
distribution under the assumption that each variable is independent, no 
significant difference was observed at 5 per cent level. For the 
detailed method of the test, see Spiegel (1972: 247 and 264).
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Table 5-2: CORRELATIONS BETWEEN TWO MORTALITY INDICATORS, INFANT
MORTALITY RATE (IMR) AND EXPECTATION OF LIFE AT BIRTH, E(O) 
AND SELECTED SOCIOECONOMIC INDICATORS, KOREA, 1961-80
Socioeconomic Indicators IMR E(0)
k kk k
1. Per capita GNP - .880 .791
(11) ( 7)
kkk k k k
2. Proportion of consumption expenditure .890 - .918 *
on food (13) ( 8)
k kk kk
3. Per capita daily calories - .935 .887
(11) ( 7)
k kk *
4. Per capita daily animal protein - .901 .840
( 9) ( 6)
kkk k
5. Average years of educational attainment - .964 .850
( 9) ( 6)
k kk k
6. Junior high school enrolment ratio - .963 .851
( 9) ( 6)
kkk kk
7. Senior high school enrolment ratio - .920 .888
( 9) ( 6)
kkk k k k
8. Number of persons per physician .952 - .913
(13) ( 8)*** k
9. Hospital beds per 100,000 persons - .864 .808
(11) ( 7)
k kk kk
10. Proportion of population in urban areas - .913 .862
(13) ( 8)
Notes : 1) () refers to the number of points for which data were 
available for the calculation of correlation coefficients. 
2) * Significant at 5 % level
** Significant at 1 % level 
*** Significant at .1 % level
Sources: Appendix 5.1
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point concerns the basic serial data of mortality levels used in the 
correlation analysis. Since the sources of data for expectation of life 
at birth and infant mortality rates and the methods of their estimation 
were different from each other, the pattern of mortality changes may 
lead to some spurious variability.
With the above limitations average years of educational
attainment, junior high school enrolment ' and number of persons per 
physician are the relatively higher correlated variables with infant 
mortality rate. The higher correlated variables with expectation of 
life at birth are proportion of consumption expenditure on food and 
number of persons per physician. Thus, the strong correlation of 
educational level to infant mortality supports the argument that 
parent's education significantly affects infant mortality, which was 
discussed in Chapter IV. Also, the strong correlation of number of 
persons per physician to mortality level confirms that medical and 
health services have played a primary role in reducing the level of 
mortality (see also U.N., 1973: 152; Hashmi, 1980: 129).
Per capita GNP is also strongly associated with both infant
mortality rate and expectation of life at birth. However, the
relationships are relatively weaker than others. It is generally
accepted that mortality is reduced when living standards are raised
through decreases in income distribution inequality (Rodgers, 1979;
Weatherby, et al., 1983). Therefore, the decrease in the proportion of
10
the population below the absolute poverty line may lead to a lower
10
The proportion of population under the absolute poverty line in 
Korea decreased from 40.9 per cent in 1975 to 9.8 per cent in 1980 
according to the increase in per capita income (ROK, 1982: 8).
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mortality level, and the deterioration of income distribution may 
cause a reverse effect on decrease of mortality. These combined 
effects resulted in the relatively lower correlation between per capita 
GNP and overall mortality, especially expectation of life at birth, 
which relates with living standards more than the infant mortality 
rate. The other probable reason is that, because per capita GNP is a 
component indicator of socioeconomic development, single specific 
factors, such as education and health services, may associate more 
strongly with mortality level. Another possible reason is that the 
mortality decline has been affected more by modern medical technology 
and facilities than by increase of income.
Therefore, we may conjecture that since 1960 in Korea the overall 
mortality decline has been strongly associated with the improvement in 
socioeconomic status, including health services and facilities and the 
recent accelerated decline in Korean mortality has been pushed by 
socioeconomic development.
11
11
Rapid economic growth has tended to cause deterioration in income 
distribution. During the period 1965-80, the share of total national 
income received by households in the top 20 per cent grew from 41.8 to 
45.4 per cent, while the share of the bottom 40 per cent fell from 19.3 
to 16.1 per cent (ROK, 1982: 9). The increased share in national 
wealth of the top 20 per cent of households was higher than the average 
in developed countries (28.7 per cent in 1975) and in Asian developing 
countries (32.2 per cent) (Sundrum, 1983: 245).
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5.3 Adult Mortality Decline and Socioeconomic Development in Korea 
(1970-1981)
The previous section showed that the recent overall mortality 
decline in Korea is significantly associated with the improvement in 
socioeconomic status. In the course of socioeconomic development and 
mortality decline, however, the differences among the mortality 
patterns of the population by socioeconomic characteristics and the 
proportionate distribution of such population sub-groups are changing, 
which have decided the overall national mortality level.
With the successful implementation of a series of development 
plans since 1962, the Korean economy has achieved rapid growth. While 
economic development was emphasized more in the earlier plans, 
investment for social development substantially expanded under the 
fourth plan (1977-81). During the fourth plan, particular emphasis was 
given to improving primary income distribution by creating new jobs, 
and strengthening education and health care. Improvement in the rural 
living environment was accomplished by completing projects for rural 
electrification, safe water supplies, and housing improvements (ROK, 
1976: 11-12). These are the main efforts in social development aimed at 
reducing the inequality between rural and urban areas, between 
agriculture and industry or commerce, and between the bottom of the 
socioeconomic pyramid and the elites (see Jones, 1983: 107). These 
decreases in inequality between population sub-groups during 
socioeconomic development would lead to the acceleration of mortality 
decline in Korea (compare with Figure 5.1).
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In Chapter III, we have discussed Korean mortality differentials
by selected socioeconomic variables (urban/rural areas, marital status,
educational attainment, and occupation) and found clear differences in
mortality levels between population sub-groups in the expected
direction: mortality levels for urban residents, the married, higher
educated groups, and non-agricultural workers were lower than for the
other sub-groups. Although the patterns of mortality differentials by
socioeconomic characteristics have not changed during 1970-81, it was
clear that the ratios of the mortality differences between population
12
sub-groups had changed over time. Therefore, in consideration of the 
phase of Korean mortality transition (Type III in Table 5.1) and having 
argued that the decrease of inequality between different population 
sub-groups caused the acceleration of mortality decline, mortality 
differentials over time would be expected to widen at first and then to 
be retained or to be blurred. We may also expect that mortality at the 
national level has been affected by the change in the proportionate 
distribution of population sub-groups in the course of socioeconomic 
development, because the national mortality level is decided by the 
different mortality levels of the various socioeconomic groups in 
population and the proportional distribution of these sub-groups in the 
population. We will now turn our attention first to the effects of 
socioeconomic development and the changing mortality differentials 
between urban and rural areas on mortality transition. Thereafter, we 
will assess the impact of the changing distribution of the population
12
The mortality differences between population sub-groups generally 
widened in the early 1970s and narrowed later, except for the 
sub-groups in extremely small proportions to the total population, such 
as the non-educated and the widowed/divorced/separated groups.
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by selected socioeconomic characteristics on the change of national 
mortality levels.
5.3.1 Changing Mortality Differentials by Urban/Rural Areas
The mortality transition in the course of the socioeconomic 
development in a country may be seen in the development of mortality 
differentials by urban/rural areas. Before the mortality transition or 
when the living conditions were far worse in the large cities than in 
smaller ones or in rural areas (for instance, in the 19th and early 
20th century in many Western countries and before 1940 in Japan), 
mortality levels were generally higher in urban than in rural areas 
(U.N., 1973: 132-134; de Carvalho and Wood, 1978; Kobayashi, 1984: 57). 
When mortality declined, the geographic differential changed: mortality 
became lower in urban areas because the decline was faster there and 
the differential often increased (Preston, 1980: 289-290; Behm, 1983: 
17-21). In the developing countries nowadays the death rates have 
declined greatly in urban areas while they are still high in rural 
areas. The risks associated with urban life are apparently offset by 
the importation of new methods of mortality control reflected in the 
concentration of medical facilities and public health services in 
cities (U.N., 1973; Davis, 1973). By contrast, mortality rates in 
developed countries reached low levels in both urban and rural areas 
and then the difference in average expectation of life at birth between 
urban and rural residents became less than a half-year in such 
countries as Finland (1961-65) and Sweden (1951-60), and between 
residents of metropolitan areas and other inhabitants of the United
States of America (1959-61) (U.N., 1973: 132).
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The low mortality levels in urban areas are associated not only 
with the availability of and access to health services, but also with 
the social and economic characteristics of the urban population, and 
such other individual and family characteristics as education and 
literacy, income, housing conditions and other indicators of household 
economic condition. On all the counts there are higher proportions 
among urban than among rural residents (see Ruzicka, 1983b: 67).
We have compared the age specific mortality rates by urban/rural
areas for the population aged 5 to 64 years in Figure 3.1. The
mortality differentials by urban/rural areas for both sexes had
increased between 1970-72 and 1974-76 and were then retained until
1979-81; this occurred among all age groups. When we calculate overall 
mortality ratios of rural to urban mortality rates for the same 
population in three different periods (1970-72, 1974-76 and 1979-81) —  
after standardization based on urban population by 5-year age group for 
each period —  the mortality ratios increased to 1.65 for males and to 
2.15 for females in 1974-76 and then persisted (for males) or decreased 
slightly (for females) (see Table 5.3).
To explain the change in mortality differentials by urban/rural
areas, we adopted two indicators: junior high school enrolment by 
13
urban/rural areas and household income ratio of rural to urban areas.
13
Primary school enrolment ratios reached over .96 by 1966 in both 
urban and rural areas although the ratio in urban areas was slightly 
higher than in rural areas. However, since 1970 the ratios in both 
urban and rural areas have been around 1.0 (calculated from 1966, 1970, 
1975 and 1980 population census data). There is no notable difference 
in primary schooling between urban and rural areas although primary 
schooling in rural areas was completed slightly later than in urban 
areas. Thus, this ratio was not considered for the explanation of 
mortality differentials by urban/rural areas.
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Table 5-3: COMPARISON OF MORTALITY RATIO, JUNIOR HIGH SCHOOL
ENROLMENT RATIO, AND INCOME IN URBAN AND RURAL AREAS, 
KOREA, 1966-1980
Year
D,2) 3),4)
Mortality Ratio Junior High School
(Rural/Urban) Enrolment Ratio
Males Females Urban Rural
5)
Household 
Income Ratio 
(Rural/ 
Urban)
1980 1.65 1.85
1975 1.65 2.15
1970 1.35 1.51
1966 — _
.945 .947 .840
.818 .684 1.016
.712 .460 .671
.598 .329 .806
Notes : 1) Calculated from standardized crude death rates based 
on urban population by 5-year age group for the age 
range 5 to 64 years.
2) Basic years for the calculation of mortality rates 
corresponding to the years, 1980, 1975 and 1970 are 
1979-81, 1974-76 and 1970-72.
3) (Total students at ) / (School age population) 
(junior high school)
4) School age: 12-14 years
5) Based on current price.
Sources: a) Mortality ratio: Korean Vital Statistics and Popula­
tion Censuses
b) School enrolment ratio: Korean Population Censuses
c) Income ratio: EPB, 1983: 72
Education is generally considered the most appropriate indicator of 
socioeconomic status (Kitagawa and Houser, 1973); and income (household 
income or per capita GNP) is examined as a proxy of general living 
standards (Preston, 1976; Schultz, 1980).
The junior high school enrolment ratios between urban and rural 
areas are clearly different before 1980. In 1966 the ratio in rural
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areas was about half of that in urban areas and it was still less than 
0.5 in 1970 while the ratio in urban areas passed 0.7. Since 1970 the 
ratio in rural areas has increased rapidly and caught up to that in 
urban areas at around 0.95 in 1980. From the change in junior high 
school enrolment in rural areas, it may be expected that the widening 
mortality difference between urban and rural areas starts narrowing 
when the junior high school enrolment ratio in rural areas is 
approaching that in urban areas. The mortality differences by 
urban/rural areas for both sexes reached the maximum level after the 
enrolment ratio in rural areas passed two-thirds around 1975. When the 
differences in the ratios between urban and rural areas are small 
enough in the late 1970s (the ratios in both areas are nearly the same 
in 1980), the maximum differences in mortality levels in urban and 
rural areas start narrowing (see Figure 5.3). Then, if education 
affects adult mortality directly we can expect the mortality difference 
between urban and rural to narrow continuously in the future in Korea.
The ratio of rural to urban household incomes shows the 
differential impact of economic and social development. Since the 
First Five-Year Economic Development Plan (1962-66), the Korean economy 
had achieved remarkable growth based on the industrial, mainly urban,
sector in the 1960s. As a result, the rural economy had become
relatively worse than the economy in urban areas (ROK, 1971: 88).
Therefore, from the Third Five-Year Economic Development Plan
(1972-76), various measures were implemented which contributed to 
Korea's favourable income distribution; these included land reform, 
increased educational opportunities, and rural development programmes, 
particularly the Saemaul (New Community) Movement (ROK, 1976: 11)* 
Consequently, rural household incomes rapidly increased and around
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F i g u r e  5 -3 :  CHANGING RATIO OF RURAL TO URBAN MORTALITY RATES
Females /
Males
1980
Calendar Year
* A s s u m p t i o n s : 1) The f i g u r e s  a r e  s y m m e t r i c a l .
2) The m o r t a l i t y  . in  u r b a n / r u r a l  a r e a s  a r e  f o l l o w i n g  
t h e  h i s t o r i c a l  t r a n s i t i o n .
S ou rce :  T a b le  5 .3
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1975, reached the level of the urban household income. Therefore, it 
may be said that the rural to urban mortality ratio increased between 
1970 and 1975 for males and females at the same time until the rural to 
urban income ratio increased and rural incomes became, on average, 
equal to urban incomes. From 1975 to the 1980s (except for 1980, 
affected by drought) rural and urban incomes were about equal and 
mortality ratios remained steady or started to decline.
Therefore, from the close relationship between changes in 
mortality differentials and socioeconomic development in urban and 
rural areas in Korea during 1966-80, we may summarize the findings into 
three points: first, during the reference period the mortality in urban 
areas declined earlier and remained lower than in rural areas because 
of the development in urban areas before rural areas; secondly, the 
difference in the mortality levels between urban and rural areas 
widened until the late 1970s and since then has narrowed, when the 
junior high school enrolment ratios and average household incomes in 
both urban and rural areas were nearly the same; thirdly, since the 
late 1970s when the mortality difference between the two areas was the 
maximum and the levels of education and income in rural areas caught up 
those in urban areas, the mortality difference between the two areas is 
expected to become gradually narrower.
14
14
Because of a long drought, rural household income dropped 
exceptionally in 1980. But the household income ratios increased again 
after 1980: 96.6 in 1981 and 103.2 in 1982 (see EPB, 1983: 72).
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5.3.2 Mortality and Changing Proportion of Population by Educational 
Level and Marital Status
We have argued in the earlier parts of this chapter that mortality 
transition in a country or in a society has progressed with the change 
in the proportions of population in various socioeconomic sub-groups 
and the improvement in living standards. Both factors are, of course, 
caused by social change including socioeconomic development. We have 
discussed the fact that in Korea, the improvement in living standards 
resulting from socioeconomic development affected the mortality level 
and resulted partly in the mortality decline. In this subsection we 
examine the effects of the change in the proportions of population 
sub-groups on the changes in mortality level in Korea. When we examined 
adult mortality differentials in Chapter III, four variables, 
urban/rural residence, educational level, marital status, and male's 
occupation were considered. We have discussed the changing mortality 
differentials by urban/rural areas in the course of the socioeconomic 
development. Since the mortality differentials by educational level and 
marital status were clear and had changed over time, and since 
mortality differentials by occupation become blurred when the effects
of educational level are controlled (see Tables 3.12 and 3.18 in
Chapter III), we will concentrate here on the relationships of
mortality level and the changing proportionate distribution of
population by only the former two variables.
Methodology
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15
From the mortality ratios and proportions of population by 
educational level and marital status (Tables 3.9 and 3.10, Chapter III, 
and Appendices 5.2 and 5.3), we may estimate the range of mortality 
change according to the changes in the proportionate distribution of 
population in sub-groups from 1970-72 to 1970-81.
If the proportion of population in sub-group i, has not changed
over time (that is, since 1970-72) and if the observed death rate of
79-81
age group j_, in 1979-81 , that is R is put as 1.0, we can
j(79-81)
estimate the relative ratio of death rate of age group j between
79-81
1970-72 and 1979-81 namely R , as follows:
j(70-72)
79-81 70-72 79-81
R = 2  W . r
j(70-72) i ij ij
70-72
where W is the proportion of population in sub-group i,
ij
and age group j, in 1970-72,
79-81 ~
r is the mortality ratio of population in sub-group i,
and age group j, in 1979-81.
79-81
Since R = 1.0, the percentage of the mortality change
j(79-81)
age group j_, owing to the proportionate change of population 
sub-groups between 1970-72 and 1979-81, P , is:
j
of
in
79-81
P = (1.0 / R - 1) . 100
j 1(70-72)
15
The mortality ratio 
given sub-population i^, at
at age group j_ (ASDR ).
•j
is that of the age-specific death rate of a 
age group j_ (ASDR ) to the national average
236
From the set of values P , therefore, we may say how much the
j
change in the relative size of a population in a given sub-group 
affects mortality level over time and how different is the effect by 
sex and age group.
Results
Table 5.4 shows the relative ratios of the estimated mortality 
rates (assuming that the proportionate distributions of population 
sub-groups in 1979-81 are the same as those in 1970-72) to the observed 
rates by 10-year age group and by educational level and marital status 
in 1979-81, and the proportional differences of the observed mortality 
rates from the estimated rates in 1979-81.
The relative ratios based on the proportion of population by 
educational level are nearly 1.5 times for males and 2 times for 
females among the youngest age group, 25-34 years of age; they fall 
suddenly with age, and then reach under 1.0 for both sexes. Thus, the 
high negative proportional differences of about 30 per cent for males 
and 50 for females at 25-34 years of age decreased with higher age 
groups and finally at 55-64 years of age changed into positive 
differences of 3 and 5 per cent for males and females respectively. The 
high proportional differences among the younger age groups for both 
sexes show the strong effects of the improvement of educational level 
on mortality decline; the declining proportional differences with age 
for both sexes tell us the reducing effects of the improvement of 
educational level with age; and the blurred differences among the older 
age groups for both sexes indicate that mortality level is eventually
the same for everybody.
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Table 5-4: RELATIVE RATIO OF DEATH RATE AND PROPORTIONAL CHANGE IN
MORTALITY LEVEL IN 1979-81, OWING TO THE CHANGE OF 
PROPORTION OF POPULATION SUB-GROUP SINCE 1970-72,
BY EDUCATIONAL LEVEL AND MARITAL STATUS, KOREA
Age
Group
1)
Educational Level Marital
2)
Status
Males Females Males F emales
3)
R
j
4)
P (%) 
j
3)
R
j
4)
P (%) 
j
3)
R
j
4)
P (%) 
j
3)
R
j
4)
P (%) 
j
25-34 1.462 -31.6 1.906 ■47.5 .979 2.1 .922 8.5
35-44 1.349 -25.9 1.407 ■28.9 .971 3.0 .954 4.8
45-54 1.185 -15.6 1.084 - 7.7 .984 1.6 .984 1.6
55-64 .970 3.1 .957 4.5 1.015 ■ 1.5 .999 .1
Notes : 1) Four groups: Primary school , Junior high school, Senior
high school, and college
2) Three groups: Never married, Married, and Widowed/separated
/divorced
3) The relative ratio of death rate of age group j_, in 1979-81 
when the proportions of population sub-groups in 1979-81 
are the same as those in 1970-72 and the observed mortality 
rate of each age group in 1979-81 is put as 1.0.
4) The percentage of the mortality change of age group j_, 
owing to the change of proportions of population sub-groups 
group between 1970-72 and 1979-81.
Sources: Tables 3.9 and 3.10, and Appendices 5.2 and 5.3
Contrary to the results by educational level, the relative ratios 
based on the proportion of population by marital status are lower than
1.0 for both sexes: lowest among younger age groups (35-44 years for 
males and 25-34 years for females); rising with age; and reaching about
1.0 among the oldest age group, 55-64 years for both sexes. Thus, 
these proportional differences are positive, which means that the
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change of marital status inversely affects mortality decline. Under 
the general theory of lower mortality for the married group, the 
proportional increase in other groups, such as the never married group 
for both sexes in Korea, may check the mortality decline. The effects 
of the changing proportion of population by marital status are also 
diminishing with age.
In summary, therefore, the improvement of educational level under 
socioeconomic development in Korea has changed the proportionate 
distribution of the population by educational level and consequently 
has pressed down the mortality level especially among younger age 
groups in the last 10-year period (between 1970-72 and 1979-81). 
However, the change of marital status in Korea, e.g. the increase in 
the never married group, has repressed the faster decline of mortality 
level in the same period although the effects do not appear to be 
large.
5.4 Changing Determinants of Infant and Child Mortality (1955-1973)
5.4.1 Framework for Analysis
We have discussed demographic and socioeconomic 
infant and child mortality during the period 1955-73
differentials in 
16
in Chapter IV
16
In Chapter IV, we employed seven variables in the analysis of 
demographic and socioeconomic differentials of infant and child 
mortality: demographic variables included sex, maternal age, birth 
order, previous birth interval and previous birth survival; and 
socioeconomic variables included mother's education, father's 
education, father's occupation and number of rooms used.
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and have found clear mortality differentials between different levels
of socioeconomic status and between demographic sub-groups (see
Sections 4.3 and 4.5, Chapter IV). Mother's education was found to be
a common significant determinant of infant mortality and maternal age
and number of rooms used were major determinants of child mortality in
both urban and rural areas. Additionally, infant mortality was
significantly affected in urban areas by sex of child and number of
rooms used, and in rural areas by birth order; significant determinant
of child mortality was birth order in urban areas and mother's
17
education in rural areas. However, the models in Chapter IV
considered only the stationary characteristics of the differentials of 
infant and child mortality.
Differentials in infant and child mortality by demographic and 
socioeconomic variables often change in the process of mortality 
transition. As an example, in Table 5.5, is shown the gap in infant 
mortality rates between social classes in Scotland; it appears to have 
somewhat widened until 1951 and narrowed since then (Scotland, 
Registrar General, 1976, cited in U.N., 1982b: 63). In France the
infant mortality differentials by occupation have been increasingly
« I
smaller since 1955 (Hemery and Gerard, 1973). Thus, it appears that 
the range of infant mortality differentials by social status in 
developed countries was larger in the past but has diminished since
17
Previous birth interval and previous birth survival were also 
strong significant determinants of infant and child mortality. However, 
first births were ignored for the test of both factors' effects on 
mortality and the effect of previous birth survival was not able to be 
tested by urban/rural areas because of too small a number of previous 
deaths. Thus, we excluded these two variables from the analysis of the 
changing determinants of infant and child mortality.
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mortality reached relatively low levels, such as 40 or less per 
thousand births.
In developing countries, however, when infant mortality level is
very high, the effects of demographic factors on infant mortality are
relatively clearer than those of socioeconomic factors. As mortality
reaches a moderate level, such as around 50 per thousand live births,
socioeconomic factors, on the contrary, seem to emerge as more
18
important determinants of infant mortality (see Table 5.6).
In the rural areas in Nepal and Bangladesh, where infant mortality 
levels are very high, demographic factors more significantly affect 
infant mortality than socioeconomic factors. Then, with the decrease 
in infant mortality level, the relatively clearer effect of demographic 
factors diminishes: socioeconomic factors in urban and rural areas of
Sri Lanka (54 and 53/1000 live births respectively) and urban areas of 
Indonesia (77/1000 live births) are clearly more significant.
It is well known that infant mortality rates are often used as
indices of social and economic development. Thus, it may be said that 
the main determinants of infant mortality change with the level of
infant mortality, or socioeconomic development: that is, the main
determinants of infant mortality are demographic factors when 
socioeconomic development is very low, while the effects of 
socioeconomic factors are significant only when the development is
intermediate and after that.
18
In both the developed and the developing societies, confounding 
factors in this type of analysis may be social mobility and the 
difficulty of determining social class in various societies, and even 
within a given society over time.
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Table 5-5: CHANGE IN INFANT MORTALITY DIFFERENTIALS
BY SOCIAL CLASS (SCOTLAND, 1939-71) AND 
FATHER’S OCCUPATION (FRANCE, 1955-70)
SCOTLAND
Year
I
1)
Social Class 
III V
2)
IMR
of Class III 
(per 1000)
1939 1.00 2.05 2.53 68.8
1951 1.00 1.98 2.93 36.4
1961 1.00 1.39 1.92 25.1
1971 1.00 1.13 1.76 18.7
Notes : 1) Three classes among five were selected and the 
relative mortality ratios were based on IMR of 
class I.
2) IMRs of a middle-level class (III) are shown as 
proxy levels of IMR by year.
Source: Scotland, Registrar General, 1976, cited in U.N., 
1982b: 63
FRANCE
1) 2)
Father’s Occupation IMR
Year ----------------------------------------------of Semi-skilled
Prof.& Clerical Semi- Labourers Farmers Workers
Manag. skilled (per 1000)
1955-60 .68 1.00 1.32 1.81 1.26 32.9
1961-65 .73 1.00 1.32 1.80 1.15 26.7
1966-70 .71 1.00 1.26 1.77 1.09 21.7
Notes : 1) Five occupations among ten were selected and relative 
mortality ratios were calculated based on IMR of clerical 
workers.
2) IMRs of a middle-level occupation (Semi-skilled workers) 
are shown as proxy levels of IMR by year.
f f
Source: Hemery and Gerard, 1973
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Table 5-6: COMPARISON OF MAIN DETERMINANTS OF INFANT MORTALITY
IN SELECTED DEVELOPING COUNTRIES, 1962-71 1)
Country Region IMR (per 1000 
live births)
2)
Demographic
Factors
3)
Socioeconomic
Factors
Nepal Rural 158 ** *
Bangladesh Rural 142 ** -
Sri Lanka Estate 127 * *
Bangladesh Urban 126 - -
Indonesia Rural 114 ** **
Indonesia Urban 77 * **
Sri Lanka Rural 54 - *
Sri Lanka Urban 53 - **
Notes : 1) Adopted two kinds of models: with and without two
variables, previous birth interval and previous 
birth survival, which two variables are not 
considered in this table.
2) Included variables are birth order, maternal age, 
sex of the child for Nepal, Bangladesh and Sri 
Lanka; and birth order and maternal age for 
Indonesia.
3) Included variables are mother's education and 
father's education.
- no statistically significant factors at 5 per cent 
level
* one or more statistically significant factors, but 
not strong
** one or more statistically strong significant fac­
tors (at less than .1 per cent level)
Sources: World Fertility Survey
. Nepal: Gubhaju, 1984
. Others: Unpublished data in Department of Demography, 
ANU, Canberra
243
While the changing pattern of determinants of infant mortality 
seems to be clear, on the other hand, that of child mortality is rather 
less so, as shown in Table 5.7.
Although child mortality is affected mainly by demographic factors
in rural areas of Nepal and Sri Lanka and socioeconomic factors in
urban areas of Indonesia, there is not found any clear changing pattern
of determinants of child mortality in relatively high mortality
societies. However, child mortality after age one is widely affected
by exogenous factors, such as socioeconomic factors (see Chapter IV).
But child mortality differentials by these exogenous variables decrease
19
with socioeconomic development as in the present developed countries.
On the other hand, Rutstein (1983: 27-30), summarizing analysis of 
demographic differentials in early childhood (age 1-4 years) mortality 
based on WFS data from 29 countries, found that the child mortality 
differentials by maternal age and by birth order are more pronounced at
19
The recently estimated early childhood (age 1-4 years) death rates 
(per 1000) by urban/rural areas in selected developed countries are 
nearly the same as each other:
Country Year
Urban Rural
Males Females Males Females
England & Wales 1973 0.8 0.6 0.8 0.5
F ranee 1975 0.7 0.6 0.9 0.7
Finland 1981 0.4 0.2 0.4 0.3
Source: U.N., 1982d: 410-414
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Table 5-7: COMPARISON OF MAIN DETERMINANTS OF CHILD (AGE 1-4
YEARS) MORTALITY IN SELECTED COUNTRIES, 1962-71 1)
(A)q(l) 2) 3)
Country Region (per 1000 child­
ren at age one)
Demographic
Factors
Socioeconomic
Factors
Nepal Rural 104 ** *
Bangladesh Rural 88 ** **
Indonesia Rural 83 ** **
Bangladesh Urban 69 - -
Indonesia Urban 67 * **
Sri Lanka Estate 37 - -
Sri Lanka Rural 26 ** -
Sri Lanka Urban 21 ** **
Notes : 1) Adopted two kinds of models: with and without two
variables, previous birth interval and previous birth 
survival, which two variables are not considered in 
this table.
2) Included variables are birth order, maternal age, sex 
of the child for Nepal, Bangladesh and Sri Lanka; and 
birth order and maternal age for Indonesia.
3) Included variables are mother’s education and father's 
education.
no statistically significant factors at 5 per cent 
level
* one or more statistically significant factors, but not 
strong
** one or more statistically strong significant factors 
(at less than .1 per cent level)
Sources: World Fertility Survey
. Nepal: Gubhaju, 1984
. Others: Unpublished data in Department of Demography, 
ANU, Canberra
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20
moderate levels of mortality.
Therefore, we may expect that the relative child mortality 
differentials by demographic factors, compared with those by 
socioeconomic ones, are clearer with the decrease in child mortality 
level and after reaching a moderate mortality level the differentials 
also become smaller while the differentials by socioeconomic factors 
decrease with the improvement of living standards.
In order to evaluate the significance of the factors contributing 
to the change in infant and child mortality, therefore, this section 
examines how the significant variables changed over time using the 1974 
KNFS data. The most important two demographic and two socioeconomic 
variables of infant and child mortality (maternal age, birth order, 
mother's education and number of rooms used) are selected for testing 
the change in the significant factors by five-year birth cohorts over 
time (from 1955 to 1973 for infant mortality and from 1955 to 1969 for 
child mortality). This examination is carried out by urban and rural 
areas because the social and economic situations are still very 
different between the two areas in Korea. The logit-linear model, which 
was described in detail in Section 3.5, Chapter III, is used for the 
examination of changing determinants of infant and child mortality.
However, there are direct or indirect relationships between 
socioeconomic and demographic factors. Some demographic factors (such 
as birth spacing, age at marriage) are related with socioeconomic
20
The countries with moderate levels of mortality in Rutstein (1983) 
are Jordan, Guyana, Venezuela, Costa Rica, Fiji, Korea, Jamaica, 
Trinidad and Tobago, Malaysia, and Panama around 1970.
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factors (such as education, place of residence, family background) and 
some socioeconomic with demographic factors. These linkages raise 
questions about the direction of the causality (see also U.N., 1973: 
88-92). Furthermore, these dominant determinants —  demographic and 
socioeconomic —  tend rather to be linked with the biological processes 
leading to disease and death, not to affect mortality directly (see 
also Mosley and Chen, 1984: 28-29). For these reasons, it is very hard 
to find clearly the differences between the effects of the two groups 
of determinants (demographic and socioeconomic) on infant and child 
mortality. Thus, we will try to show only simplified patterns of the 
changing relative effects of socioeconomic or demographic factors on 
infant and child mortality according to the changes in socioeconomic 
situations and to the decline in mortality level.
5.4.2 Changing Determinants of Infant and Child Mortality and 
Socioeconomic Development
The probability levels of statistical significance of each 
variable, when the effects of others are controlled, are shown in Table
5.8.
In the urban areas, only the socioeconomic factors were the main 
determinants of infant mortality through all the different birth 
cohorts. The two variables, mother's education and number of rooms 
used, strongly affected infant mortality in the earlier birth cohorts 
(1955-59 and 1960-64), but the effects have become weaker in the later 
birth cohorts (1965-69 and 1970-73) and their statistical significance
was reduced.
TA
BL
E 
5-
8 
LI
KE
LI
HO
OD
 R
AT
IO
 C
HI
-S
QU
AR
E 
OF
 N
ET
 E
FF
EC
T 
OF
 M
AT
ER
NA
L 
AG
E,
 B
IR
TH
 O
RD
ER
, 
MO
TH
ER
'S
 
ED
UC
AT
IO
N 
AN
D 
NU
MB
ER
 O
F 
RO
OM
S 
US
ED
 O
N 
IN
FA
NT
 A
ND
 C
HI
LD
 M
OR
TA
LI
TY
 B
Y 
BI
RT
H 
CO
HO
RT
 
AN
D 
PL
AC
E 
OF
 M
OT
HE
R'
S 
RE
SI
DE
NC
E,
 K
OR
EA
, 
19
55
-7
3
247
xi—I 
Xx:o
vOImcO
<f
IO
vO<T\
o\mIuO LO 
O'1
r-H
■K**X> I-', o o
m o> eg m
M  X  H  fO
I—i
*•K-K -Kx n  cs cs 
O  co
*-XO  N  ^  X  
CO CO
o <r <r
d n  n
*•x**(N X O H
**
-Xvo n  h  m 
M CN N (N
Ö
O X
•H
X
300 M 
<3 3 x)
X  Hi 
Cd O - 
d
Hi X.
3 X 
4-t Hicd x
cd 3o coa o oCO Pi
Hi X0) o
rH LP| 1—l vO 
'd’ fX fX
00 CO CO CN 
CO CM CO CO
•X
■X
■X
*
vO CO Oi X  
CO rH O  CM
•X
•X
-X
vO 00 00
■X -Xo on <r o
\o 'Cj- co
co in m  cm
CO 00 CO rH
-x•x*x *x
s f  i n  n  m  
X  CT\ cm
Z « Z Z
3cO< 3
xcd
d
Hi
34-J
cdZ
do
•H
HI
cda
3xw
Hi3X
HIoZ
(XQJ
QJ
HicoQJX
QJ>2
CO
QJ
X
JO
cd
•HHi
cd>
oo
d
•H
d
•H
cda
QJHi
X
cd
ao
X
QJ
QJ
Hi
X
Xo
QJ
QJ
Hi
00
QJ
X
CO
cdX
doxx
cdu
3
X
QJ
X  X  X  3 
3 3 3 0
>  3 
3 X
d
3
3
Hi
3a,
X X X X
cd cd cd cd
00 HIo o»-I z
co
3
Xoz
X3
cd
3
ao
X
3
3Hi
X
Xo
X
d
cd
3
•H
X
•H
d
oQ
Xco
X  Xd d cd cd 
3 3 x  x  x  x  x  x  d doo oo oo x  x  x  
CO CO CO
-x ** -x
co
3>
Hi3
C/)
So
ur
ce
: 
Th
e 
19
74
 K
or
ea
n 
Na
ti
on
al
 F
er
ti
li
ty
248
In the rural areas, the effects of three variables (the exception 
being number of rooms used) on infant mortality were statistically 
significant. Among the earlier birth cohorts, maternal age and birth 
order were the main determinants of infant mortality in Korean rural 
areas, but, in the last birth cohort, 1970-73, the effects of these 
demographic variables diminished and became insignificant. On the other 
hand, since the 1965-69 birth cohort, mother’s education has become 
prominent and, eventually in the 1970-73 birth cohort, remained the 
only significant determinant of rural infant mortality.
Therefore, we may conclude that the main determinants of infant 
mortality in urban areas were socioeconomic factors. In the rural 
areas the main determinants of infant mortality in the earlier birth 
cohorts were demographic factors, but in the recent birth cohorts 
mother’s education (a socioeconomic factor) became the main determinant 
while the effects of demographic variables became weaker and finally 
disappeared.
The change in the determinants of child mortality is not as clear 
as with infant mortality. However, Table 5-8 shows that the significant 
determinants of child mortality in the earliest birth cohort of 1955-59 
were clearly maternal age and birth order in urban areas and mother’s 
education in rural areas. In the last birth cohort of 1965-69, only 
birth order in urban areas was observed as a significant determinant of 
child mortality. Therefore, we may conclude that the main determinants 
of child mortality in urban areas were demographic factors and in the 
rural areas mother’s education (a socioeconomic factor) but most of the 
effects disappeared in the later birth cohorts, those of 1960-64 and
1965-69.
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If we consider the differences between urban and rural areas and 
the changes in the socioeconomic situation in each of them, we expect 
to observe a pattern of changes in the main determinants of infant and 
child mortality over time. In general, the urban areas are developed 
first because social and economic facilities are concentrated there and 
the national development programmes affect urban areas first and rural 
areas later. This generalized development pattern between urban and 
rural areas is illustrated by the difference in school enrolment ratios 
as shown in Table 5.3. The differences in school enrolment ratios 
between urban and rural areas in Korea have been diminishing. During 
the rapid increases in junior high school enrolment ratios in both 
areas, the time lag has been only around 5 years; rural development 
follows and catches up with urban development in around 5 years, at 
least in the field of junior high school education improvement.
Therefore, when the socioeconomic changes in urban and rural areas
are considered from the viewpoint of mortality determinants (Table 5.8)
the pattern of change in the weight of such determinants with respect
to infant mortality is that: (i) the demographic factors determine
21
infant mortality in traditional society, which is found in the 
condition of the rural areas (rural 1955-59 cohort); (ii) when social 
and economic development is introduced the effects of demographic 
factors are gradually diminished and socioeconomic factors emerge as 
major determinants affecting infant mortality (rural 1965-73 cohorts 
and urban 1955-64 cohorts); (iii) as the society is developed further
21
The first economic development plan was implemented in 1962. So, 
any systematic rural development before 1962 was not to be expected 
although the living status in urban areas improved slowly.
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the effects of socioeconomic factors on infant mortality become weaker 
(urban 1965-73 cohorts); and (iv) when the development is continued 
further and the living conditions nearly equalized at a higher level 
and the mortality level is low enough in the future, the effects of 
demographic factors can be expected to emerge once again.
The pattern of change of the determinants of child mortality 
appears to be the reverse of that of infant mortality. In the rural 
areas, before the introduction of the national development programme, 
mother's education (a socioeconomic factor) was the main determinant of 
child mortality (rural 1955-59 cohort). But the determinants have 
changed to give dominance to demographic factors and, in the recent 
period, the effects even of demographic factors on child mortality 
become weaker (urban 1955-59 and 1965-69 cohorts). Therefore, when the 
differences in living status by maternal age are weaker and the 
competition among siblings is less because of small family size, only 
the socioeconomic variables may be expected to remain as main 
determinants affecting child mortality.
Therefore, we can generalize the patterns of changing determinants 
of infant and child mortality as in Figure 5.4 from the above 
observations: the changing mortality differentials by socioeconomic 
variables in developed countries (Scotland and France) in Table 5.5;
changing determinants of infant and child mortality in developing
countries (Tables 5.6 and 5.7); the findings on child mortality
differentials in Rutstein (1983: 27-30); and the Korean pattern of
changing determinants of infant and child mortality (Table 5.8).
Figure 5.4 shows the changing determinants of infant and child 
mortality according to the level of mortality and socioeconomic
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development. The changing pattern of demographic and socioeconomic 
determinants of infant mortality can be divided into four sections: (I) 
before or just after the introduction of the national development 
programme, demographic factors affect infant mortality more strongly 
than socioeconomic factors because the epidemiological environment is 
the same and beyond control, irrespective of whether the family is rich 
or poor (rural areas in Nepal and Bangladesh, rural 1955-59 cohort in 
Korea); (II) when the inequality is wider at the early stage of 
development, the infant mortality differentials by socioeconomic 
factors become bigger while the effects of demographic factors on 
infant mortality decline and are relatively smaller because of the 
spread of basic health services (Scotland in 1939, urban areas in 
Indonesia and Sri Lanka, and rural 1965-73 cohorts and urban 1955-64 
cohorts in Korea); (III) the socioeconomic differentials in infant 
mortality become smaller, owing to the narrowing of the difference in 
living standards between social classes when the development programme 
continues and helps to improve the general status of all the different 
classes, such as urban and rural residents, lower and higher educated 
groups (Scotland in 1951, France in 1955-60, urban 1965-73 cohorts in 
Korea); and (IV) finally the absolute infant mortality differentials in 
different groups are expected to be small, but the effects of 
demographic factors, endogenous causes, still remain while those of 
socioeconomic factors diminish (France since 1955-60 and Scotland since 
1961).
As expected, the generalized pattern of the changing determinants 
of child mortality shows a reverse shape to that of infant mortality 
(see Figure 5.4). This pattern can also be divided into four steps 
although they are not as clear as those of infant mortality: (I) before
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socioeconomic development in a society both socioeconomic and
demographic factors strongly affect child mortality level (rural areas
22
in Nepal, Bangladesh and Indonesia); (II) and (III) when living 
standards are increasing during the earlier period of a successful 
socioeconomic programme, child mortality differentials by socioeconomic 
variables decrease rapidly while the effects of demographic factors 
(maternal age and birth order under high fertility) remain, and later 
the differentials by demographic factors also decrease fast, because of 
the increase in maternal age and the decrease in fertility (moderate 
mortality countries in Rutstein (1983), and urban 1955-59 and 1965-69 
cohorts in Korea); and (IV) finally only socioeconomic differentials 
will remain although the mortality level is extremely low and the 
absolute differences are very small.
22
Among the rural 1955-59 cohort in Korea, mother's education was a 
significant determinant of child mortality. However, its effects 
disappeared suddenly. Thus, we may conclude that because the effects of 
socioeconomic and demographic factors on child mortality fluctuate more 
according to the cultural and socioeconomic conditions in a society, 
the Korean pattern of child mortality differentials may be different 
from those in other developing countries.
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CHAPTER 6
SUMMARY AND CONCLUSION
Since the goal of development is to advance the welfare and 
well-being of populations, improvement in levels of health and 
longevity may be the single most highly valued components of this goal 
(U.N., 1984c: 4). Furthermore, the attainment of longevity and the 
forestalling of death have always been among the individual's primary 
goals (Miro and Potter, 1980: 1).
The historical mortality decline in the developed areas of the
world resulted from primary economic growth leading to improvements in
living standards; the decline in the developing countries came about
later in time and resulted largely from the importation of more
recently developed modern medical technologies. Nowadays, mortality
1
transition is nearly complete in the developed countries while most 
developing countries are still facing what by current standards is 
rather high mortality. For a society to achieve longevity in full
health, two points are to be considered. Firstly, national
1
Mortality has reached levels which may be still reduced given 
current medical knowledge, but will not affect mortality rates as 
dramatically as was the case in the past.
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socioeconomic development, that is, improvement in living standards,
brings further mortality decline, especially in higher mortality areas.
Although there are some exceptions, such as Sri Lanka, China, Kerala
State in India and Cuba where development of basic health services and
social welfare programmes were adopted as the chief causal factor for
2
their mortality reduction, most studies have concerned the relative 
importance of the roles played by living standards and life styles on 
the one hand, and public health programmes and access to medical 
services on the other (U.N./WHO, 1980: 606). Secondly, minimization of 
mortality differentials in different population sub-groups is essential 
for further mortality decline. When the overall mortality level 
becomes moderately low or even low enough, different sub-groups of the 
populations in these low mortality countries still exhibit considerable 
differences, such as in England and Wales and the United States of 
America (General Register Office, 1971; Kitagawa and Hauser, 1973), and 
socioeconomic differentials in mortality may have even increased 
recently (Vallin, 1980). Thus, a reduction in the existing 
differentials in mortality in a population could lead to a further 
decline in the overall mortality of that population, whether of a 
developed or a developing country.
The Korean mortality decline started around 1900 and mortality now 
has reached a moderately low level: over 65 years of expectation of 
life at birth for both sexes in the late 1970s. The reduction of 
mortality was achieved first through prevention and treatment of
2
Although the mortality declines in these countries are independent 
of economic level and development, the decline in mortality levels has 
not diminished the socioeconomic differentials in mortality within a 
given country (WHO, 1980: 10).
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infectious and contagious diseases and then, since about 1960, as a 
result of rising living standards attendant on socioeconomic 
development. Korean mortality transition was, at first, comparable with 
the experience in most developing countries, owing its success mainly 
to modern medical technology; in the later phase its continuation was 
due to socioeconomic development; as a result, the mortality level is 
now approaching that of the developed countries.
The main purpose of the present study was to ascertain clearly the 
present situation of Korean mortality and to analyse the changing 
determinants of Korean mortality transition. On the basis of the Korean 
mortality transition, whose characteristics include those prevalent in 
both the developed and developing countries, we have demonstrated a 
pattern of changing determinants in mortality decline with the progress 
of socioeconomic development (see Chapter V). Thus, we have analysed 
recent mortality trends and patterns, mortality differentials by sex 
and age and their changes over time. Then, to show the present 
situation of the mortality transition and the perspective of mortality
changes in the near future, we analysed how the patterns of
determinants of mortality defferentials changed with the progress of
social and economic development.
Since proper registration data have not been available, no 
comprehensive mortality study in Korea has been undertaken. However, 
owing to the recent improvement in Korean vital statistics, and because 
of the development of techniques for adjustment of defective 
registration data and the construction of the new U.N. Model Life 
Tables for developing countries, we were able in the present study to 
successfully estimate age-specific death rates <ASDRs> from 
registration data for the periods 1971-75 and 1976-80. Because there
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are still serious limitations on registration data among the extreme 
age groups (see Chapter II and Section 3.2), we adopted the 1974 Korean 
National Fertility Survey <KNFS> data for the analysis of infant and 
child mortality and ignored the population aged 65 years and over for 
the study on adult mortality differentials. Thus, we based the present 
study on different sources of data and different reference periods: 
death registration data in the period 1970-81 for adult mortality, and 
in 1980-81 for cause-of-death analysis; the 1974 KNFS data for the 
period 1955-73 for the study of infant and childhood (ages 1-4 years) 
mortality.
This concluding chapter summarizes the major findings of the 
analysis first, and then based on the earlier findings discusses the 
prospect for mortality change in the near future.
6.1 Summary of Findings
Mortality Trends and Pattern
According to the newly constructed Korean life tables for the 
periods 1971-75 and 1976-80, expectations of life at birth were 58.6 
and 63.6 years for males and females, respectively, in 1971-75, and 
61.3 and 67.5 years, respectively, in 1976-80; increases in longevity 
in the five years separating the two periods were 2.7 years for males 
and 3.9 years for females. Among the remarkable decline of the ASDRs 
at all ages between 1971-75 and 1976-80, the mortality trend of the 
late childhood and young adult ages (5-34 years of age) stood out for 
its relatively steep declines. Furthermore, in agreement with what
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Ruzicka (1983a: 243-244) observed when writing about mortality in the 
countries of the ESCAP region, our data sets also show faster declines 
in mortality for females than for males in all age groups; as a 
consequence, the difference in expectation of life at birth between 
males and females, favouring females, widened from 5.0 years in 1971-75 
to 6.8 years in 1976-80.
The newly derived sets of Korean mortality rates fit exactly the 
earlier findings of Coale et al. (1980) and Goldman (1980) from the 
populations in Far Eastern countries: Korea, Hong Kong, Taiwan and 
Singapore, which are characterized by high male death rates at the 
older ages relative to the death rates at the younger ages, and very 
high mortality sex ratios at the older ages. These characteristics 
became further accentuated between 1971-75 and 1976-80: the mortality 
decline among younger males (less than 35 years of age) was markedly 
higher than among the older ones (aged 35 years and over); the greatest 
disparities in mortality improvement between the sexes occurred at ages 
35 and over, where proportionate declines were at least two times and, 
exceptionally, as much as five times greater for females than for 
males. The main causes of these changing age-sex patterns during the 
Korean mortality decline were: the reduction of fertility, affecting 
the mortality decline among women of childbearing ages; higher male 
than female death-risks from tuberculosis, chronic liver disease and 
cirrhosis, accidents, lung cancer and emphysema, widening the 
difference in mortality between males and females at ages over 35 
years.
The mortality of infants and young children (age 1 to 4) has been 
also declining continuously: from 57.7 per thousand live births in the 
1955-59 birth cohort to 42.5 in 1970-73 for infant mortality, and from
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45.5 per thousand children at age one in the 1955-59 birth cohort to 
19.9 in 1965-69 for child mortality. Child mortality decline was more 
pronounced than the decline of infant mortality; the later was mostly 
caused by the decline of post-neonatal mortality. The mortality 
declines under age five, except for neonatal mortality which stood at 
nearly the same level, accelerated after the 1960-64 birth cohort when 
the first economic development (1962-66) which triggered major 
socioeconomic changes, was launched in Korea. Therefore, the proportion 
of deaths during infancy among all deaths under age 5 increased from 58 
to 73 per cent in the 10 years separating the 1955-59 and 1965-69 birth 
cohorts. The proportion of neonatal deaths (within one month after 
birth) among total infant deaths, in contrast, increased quite 
markedly: from 38 to 55 per cent. The proportional distribution of 
infant and child deaths of the 1965-69 birth cohort in Korea is 
comparable to those observed in some American countries around 1968-70 
and in some West European countries around 1950 when the infant 
mortality rates were around 50 per thousand live births.
Determinants of Adult Mortality
For the analysis of mortality differentials by socioeconomic 
factors based on death registration data, we have considered four 
variables: place of residence, educational attainment, marital status 
and occupation. The age ranges adopted were 5 to 64 years of age for 
place of residence, and 25 to 64 years of age for the other factors. 
The mortality differentials by socioeconomic variables (urban/rural 
areas, educational attainment, marital status and occupation) were 
clear and in the expected direction: mortality levels among urban 
residents, better educated groups, and non-agricultural workers were 
lower than among the other sub-groups.
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The average mortality level in rural areas is much higher than in 
urban areas: the rural mortality levels were at least double the urban 
levels at ages below 40 years, but became smaller after age 40, and no 
clear differences were found around age 60. The mortality differentials 
by urban/rural residence increased until 1974-76 for both sexes, but 
since then there has been no notable change for males and only small 
declines for females. This changing pattern of mortality differentials 
by place of residence can be explained by historical socioeconomic 
development: the development generally started in urban areas, and 
rural areas followed; in the course of socioeconomic development the 
defferences between the death rates in the two areas became smaller and 
finally the mortality levels in the two areas became nearly the same, 
as is found in the developed countries nowadays.
The inverse relationships between mortality and educational level 
became stronger between the periods 1970-72 and 1979-81, but showed the 
same patterns of mortality differentials in both periods: larger 
differences among the younger age groups, and for males, than among the 
older age groups, and for females. The increasing mortality 
differentials in the nine-year period between 1970-72 and 1979-81 were 
caused by inadequate living standards of the non-educated, whose 
proportion in the total population, however, dropped sharply during 
that period. Also, the much lower proportions of low-educated groups or 
of persons with no formal education among males than females helped to 
establish the clearly pronounced differentials.
The mortality differentials by marital status in Korea showed the 
usual pattern: the mortality rates of the married in each age and sex 
group were clearly lower than those of others during the nine-year
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period between 1970-72 and 1979-81. In Korean society which promotes 
universal marriage, the never married recorded especially high death 
rates, presumably mainly because of ill-health, but also possibly 
because of the stigma attached to celibacy. However, the mortality 
differentials by marital status changed with the changes in the 
proportionate distribution by marital status during the period: the 
differences between the death rates of the married and never married 
groups became smaller, the proportion of the never married group 
increased; in contrast, the differences between mortalities of the 
married and widowed/divorced/separated groups widened, with the 
decrease in the proportion of the later group; this tendency was 
particularly marked for females.
Occupational groups also showed clear mortality differences: 
among four occupational groups mortality of males was highest among 
agricultural workers and lowest among 'professional, administrative and 
clerical workers'. However, when the death rates were standardized by 
educational level, the death rates by occupation in age group 45-64 
years were nearly the same (except for the mixed group consisting of 
unemployed, students, military servicemen and unknown). Therefore, the 
clear mortality differentials by occupation in Korea resulted mainly 
from the differences in educational level between different occupation 
groups.
With the decline of mortality level the pattern of causes of death 
has also changed: the leading causes of death in Korea changed from 
diseases of the respiratory system, the digestive system, and 
communicable diseases early in the century, to neoplasms, diseases of 
the circulatory system, and injury and poisoning in 1980-81. This 
latter pattern is located between the patterns of the developing and
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developed countries, and appears to be closer to the latter (see U.N., 
1984a: 43). Thus, it is clear that Korean mortality transition was 
affected by the changing pattern of causes of death as a result of 
improvements in nutrition, economic development, reduction in exposure 
to infectious diseases and introduction of effective medical measures 
(see also McKeown, 1976; Collins, 1982).
Like the reverse relationship between level of mortality and 
educational level, the pattern of causes of death also differs by 
educational level; this is comparable to the transition of such 
patterns in developed countries over time (see U.N., 1982a: 19-22). 
However, the differences in cause-of-death pattern by marital status 
were found only between the married and the never married in 1980-81. 
This strongly supports the conjecture that there is a tendency for the 
fit to marry the fit, and the unfit to marry the unfit in societies 
with universal marriage. The cause-of-death pattern by occupation in 
Korea also agrees with the general finding that more dangerous jobs 
bring relatively more deaths from injuries and poisoning, and that 
higher socioeconomic status, such as associated with urban-style 
occupation and higher educational level, causes less risk from 
infectious and parasitic diseases, or diseases of the respiratory and 
digestive systems.
Since socioeconomic characteristics are related to each other, the 
net effect of each variable was examined. Each of the three variables 
—  educational level, marital status and urban/rural residence affected 
significantly Korean adult mortality when the effects of the other 
variables were controlled. Among the three variables educational level 
was the most important factor for the determination of the adult 
mortality level. When male's occupation was added to the above three
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variables, the effects of occupation on adult mortality were notably 
smaller after control for the effects of the other three variables 
while the net effects of these three variables were nearly the same 
irrespectively whether occupation was included or not. Thus, the 
differences in educational level (mainly), place of residence and 
marital status bring out the clear differences in observed mortality 
levels by occupation.
Infant and Child Mortality Differentials
The 1974 Korean National Fertility Survey data were used for the 
study on infant and child mortality differentials by demographic and 
socioeconomic factors. Demographic factors considered in the present 
study were sex of the child, maternal age, birth order, previous and 
subsequent birth intervals, and survival of the previous birth; and the 
socioeconomic factors were mother's residence and education, father's 
education and occupation, and number of rooms used by the child's 
family. The birth cohorts involved were: 1955-59, 1960-64, 1965-69 and 
1970-73 for infant mortality and 1955-59, 1960-64 and 1965-69 for child 
mortality.
Infant and child mortality differentials by demographic factors 
showed the expected patterns. The infant mortality was lower among 
female than male births; the births of the middle maternal age and/or 
birth order groups, and with longer inter-births interval had a better 
chance to survive, in particular if the previous child had survived 
too. During the period between 1955-59 and 1970-73, however, patterns 
of infant mortality differentials changed in the course of mortality 
decline, the rise of age at first marriage, and the decline of family 
size: the lowest mortality level moved from the third to the second
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birth order children; and mortality differentials by previous birth 
survival became larger because of the relatively increasing importance 
of endogenous causes of death during mortality decline.
Compared to infant mortality, different patterns of mortality 
differentials were observed among children because exogenous causes 
affect child mortality more than infant mortality. There were: excess 
female mortality because of strong son-preference; inverse relationship 
between mortality level and maternal age because of better living 
standards for the older mothers; and no mortality differentials by 
previous birth survival because of less effects of biological 
determinants. We also found a notably changing pattern of child 
mortality differentials by birth order during the 10-year period 
between 1955-59 and 1965-69: the lowest child mortality changed from 
the second or fourth to the first or second birth order children in the 
course of the rise in age at first marriage and the decrease in family 
size.
The patterns of infant and child mortality differentials by 
socioeconomic factors were also as expected: lower mortality among the 
children with mothers living in urban areas; with higher educated 
parents; with fathers in urban-style occupation; and in the families 
using two or more rooms. However, the socioeconomic differentials in 
child mortality were clearly wider than those in infant mortality 
because of the exogenous characteristics of socioeconomic factors; and 
child mortality differentials by each socioeconomic variable had 
widened during the progress of socioeconomic development while the 
patterns of infant mortality differentials remained.
The demographic and socioeconomic variables are interrelated,
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e.g., higher educated mothers generally marry later and have fewer 
children associated with maternal age and birth order. Thus, we have 
conducted a multivariable analysis to find out the net effect of any 
single variable. This analysis was conducted separately for urban and 
rural areas because there was a time lag in development between two 
different areas.
In both urban and rural areas, mother’s education is the most 
important determinant of infant mortality; maternal age and number of 
rooms used are the main determinants of child mortality. Previous birth 
interval and survival of the previous birth also significantly affect 
infant mortality and previous birth interval child mortality in both 
urban and rural areas. For both infant and child mortality, previous 
birth interval and number of rooms used are the most general factors in 
urban areas; previous birth interval and mother's education in rural 
areas. Infant mortality is also significantly affected by sex of the 
child and the number of rooms used in urban areas, and by birth order 
in rural areas. Significant determinants of child mortality are birth 
order in urban areas but mother's education in rural areas. Thus, in 
summary, demographic factors are relatively more important for infant 
mortality in the rural areas and for child mortality in the urban 
areas; in contrast, socioeconomic factors play a role for infant 
mortality in urban areas and for child mortality in rural areas.
The main causes of infant and child deaths in Korea changed around
the middle of the 1960s when the infant mortality rate (q ) was less
0
than 50 per 1000 live births and probability of dying among children
( q ) was less than 20 per 1000 children at age one: they shifted from 
4 1
pneumonia and infectious diseases to pneumonia and endogenous causes
for infant deaths, and from infectious diseases to cardiac arrest and 
motor accidents for child deaths.
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Clear sex differentials in the cause-of-death structure after age 
one (but not during infancy) are observed in Korea in 1980-81 as in 
other societies where boy-preference still has an important role. The 
biological disadvantage of boys in the first year of life has 
diminished because of greater care given to them. After age one 
infectious and respiratory diseases, in which lack of health care is a 
risk factor, are more important causes of deaths among girls than among 
boys because of strong son-preference (see also Williamson, 1976).
Mortality Decline and Socioeconomic Development
Social, economic and environmental improvements brought about the 
first mortality declines and, later on, the advancements in medical 
science pushed mortality transition further, especially in the more 
developed countries. However, the late but fast decline of mortality in 
developing countries was at first dominated by public health policies 
and resulted from the application of Western medical technology; and 
later followed the effects of socioeconomic development. During the 
transition from high to low levels of mortality, the differences in 
mortality between higher and lower socioeconomic groups at first 
expanded and then gradually contracted. Thus, the mortality level of a 
population is also determined by the proportionate distribution of 
population sub-groups with different mortality levels.
To show how socioeconomic development affected overall mortality 
decline in Korea a simple correlation analysis for the period 1960-80 
was carried out, employing the following variables: infant mortality 
rate and expectation of life at birth as mortality indicators; income, 
nutrition, education, medical services, and urban/rural distribution as
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socioeconomic variables. The analysis suggested that since 1960 in 
Korea the overall mortality decline had been significantly associated 
with the improvement in social and economic conditions, including 
health services and facilities, and that the recent accelerated decline 
in Korean mortality had been pushed by further socioeconomic 
development.
In the course of socioeconomic development and mortality decline 
the differences among the mortality patterns of the population by 
socioeconomic characteristics and the proportionate distribution of 
such population sub-groups are changing. First, the mortality 
transition accompanied by socioeconomic development changed the pattern 
of mortality differentials by urban and rural areas. The mortality 
differences between the two areas in Korea widened until the late 
1970s, when the junior high school enrolment ratio and average 
household income in rural areas caught up with the levels in urban 
areas; since then the difference has gradually narrowed. Secondly, the 
improvement in educational level under socioeconomic development in 
Korea has changed the proportional distribution of the population by 
educational level, especially among the younger age groups, and 
consequently has pressed down the mortality level between 1970-72 and 
1979-81. However, the change in marital status in Korea, e.g. the 
increase of the proportion never married, has suppressed a faster 
decline of mortality level in the same period, although the effects do 
not appear to be markedly large.
We have examined the changing determinants —  demographic and 
socioeconomic —  of infant and child mortality in the course of 
mortality decline and generalized the pattern of changes in these 
determinants with socioeconomic development. Two demographic and two
268
socioeconomic variables (maternal age, birth order, mother's education, 
and number of rooms used) were selected for the test of the change in 
the significant factors. The analysis used five-year birth cohorts, 
1955-73 for infant and 1955-69 for child mortality.
The main determinants of infant mortality in Korea were 
socioeconomic factors in urban areas. In the rural areas the main 
determinants of infant mortality were demographic factors among the 
earlier birth cohorts, but mother's education (a socioeconomic factor) 
became the main determinant among the recent birth cohorts while the 
effects of demographic variables became weaker and finally disappeared. 
The change in the determinants of child mortality, however, was not as 
clear as in the case of infant mortality. The main determinants of 
child mortality in urban areas were demographic factors and in the 
rural areas mother's education (a socioeconomic factor) but most of the 
effects disappeared among the later birth cohorts.
On the basis of the analysis of Korean data and other observations 
of the different determinants of infant and child mortality in some 
developed and developing countries (France, Scotland, Sri Lanka, 
Indonesia, Bangladesh and Nepal), we generalized the changing 
determinants of infant and child mortality according to the level of 
mortality and socioeconomic development. The demographic and 
socioeconomic determinants of infant mortality and the changes in their 
pattern are as follows: (I) in a traditional society demographic 
factors affect infant mortality more than socioeconomic factors; (II) 
at the early stage of development socioeconomic factors come into play 
as the main determinants of infant mortality; (III) when the 
differences in living standards between social classes narrow the 
effect of socioeconomic differentials also diminishes; and (IV) at the
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stage of high development the effects of demographic factors remain 
(due to endogenous causes) when the absolute differences in mortality 
become very small.
The generalized pattern of the changing determinants of child 
mortality is the reverse of that of infant mortality: (I) before 
substantial socioeconomic development in a society takes place, both 
demographic and socioeconomic factors highly affect child mortality; 
(II) and (III) while living standards are rising under a successful 
socioeconomic development programme, mortality differentials by 
socioeconomic factors decline faster than those by demographic 
characteristics; and (IV) when the living standards of all social 
classes have reached a higher level, only socioeconomic differentials 
in child mortality remain although the mortality differentials become 
extremely low.
6.2 Prospects of Further Mortality Decline
Mortality prospects cannot be assessed in a mechanical way in 
isolation from prospective changes in the societal milieu, nor can the 
experience of other countries be ’borrowed’ where their initial 
conditions may have been radically different (WHO, 1975: 578). However, 
experience in the currently low mortality areas suggests that the later 
a country enters the phase of decreasing mortality, the more rapid is 
the transition to the low mortality pattern; this process is 
accelerated by the combined effects of socioeconomic development and 
improvement in medical technology. Furthermore, during a transition 
from high to low mortality, the gap in mortality levels between
270
different socioeconomic classes at first widens and then contracts; 
this has been a characteristic of the more developed countries (U.N., 
1982b: 60) and has been found during the Korean mortality transition in 
many observations in the present study.
Therefore, on the basis of the earlier experiences in Korean 
mortality transition and historical mortality changes, especially in 
developed countries, we may suggest the prospects of the future 
mortality pattern in Korea. Because of data limitations, only the 
general mortality patterns during mortality decline and their 
relationship to socioeconomic development will be considered.
Since 1960, the continuing mortality decline in Korea has largely 
contributed to socioeconomic development. The Korean mortality level 
in the late 1970s reached the level prevailing in the developed
countries in the 1950s when the speed of their mortality decline
reached its peak (see U.N ., 1982b); and the Korean cause-of-death
pattern in 1980-81 was comparable to that of 23 more developed
countries in 1955-59 (see U.N., 1982b: 21; Figure 3.2 in the present
study). Furthermore, owing to the improvement in living standards and
3
public health measures under the national development programmes, 
Korean mortality may continue on the earlier declining trend in the 
future, but the decline will be rather slow if the mortality change in 
Korea follows the path observed in the developed countries (see U.N.,
3
Promoting social development was recently introduced during the 
Fourth Five-Year Economic and Social Development Plan period (1976-81) 
and The Fifth Plan (1982-86) placed major emphasis on social 
development and balanced land development so as to reduce disparities 
between the segments of the national population and between different 
regions (ROK, 1982).
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1982b). Since socioeconomic development is generally associated with 
higher education, late age at first marriage (and, consequently, small 
family size), and other social changes, such as the relaxation of the 
strong son-preference, we may expect during the future mortality 
transition changes in the age-sex mortality differentials, as well as 
in the overall pattern of mortality determinants and, hence, 
differentials.
With further mortality decline, the change in age-sex pattern in 
mortality may be expected in three age groups: among infants, young 
children and adults. Infant mortality is concentrated increasingly on 
the early weeks of life and is now primarily due to endogenous causes 
such as prematurity and congenital malformations (see Table 2.6). The 
phenomenon of excessive female mortality among young children is likely 
to disappear because of the decline in family size and the change away 
from son-preference. The 'Far Eastern mortality pattern' is expected to 
remain in the future unless some features of the life style, such as 
cigarette smoking and excessive alcohol consumption, of the two sexes 
change; this indeed may have occurred in the United States of America 
where the sex mortality ratios rose steeply until 1960 and then 
declined (Waldron, 1976; Moriyama, 1983).
Adult mortality differentials may also change notably during the 
development of the society. Since the average educational level is 
increasing and balancing at a higher level, such as 9 years or more of 
education, only the group unsuited to reach such a level will be left 
as the low-educated and will continue recording higher mortality level 
with the consequent result in higher mortality differentials. With a 
reduction in the difference in average educational level and household 
income between urban and rural areas, in consequence of rural
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development, the wide mortality differentials by urban and rural areas 
will gradually narrow. The mortality level by occupation, where 
differentials were formarly mainly decided by educational level, will 
be affected under the reduction of inequalities in educational level 
and residential place predominantly by the characteristics of 
individual occupations. Mortality differentials by marital status are 
expected to decline very slowly owing to the slight increase in the 
proportion of the never married in the total population. Because age at 
first marriage is already high, 27 and 24 years for males and females, 
respectively, in 1980 (EPB, 1983: 53), there is unlikely to be much 
change in the pattern of proportional distribution of population by 
marital status, nor any decline of the great difference in mortality 
between the married and the never married as long as there remains in 
Korean society a strong tendency to universal marriage.
The future path of infant and child mortality levels and 
differentials is not exceptional: that is, social and economic changes 
caused by socioeconomic development bring lower infant and child 
mortality and changing structure of determinants of mortality. For 
example, higher education and/or better living standards are highly 
associated with late marriage and small family size, which reduce the 
high biological risks of dying among the births to too young or too old 
mothers.
With the progress in socioeconomic development and the decline in 
infant and child mortality, as discussed in Chapter V, the major 
determinants of mortality are changing. When inequality in living 
standards between population sub-groups is minimized, demographic 
differentials in infant mortality become relatively more pronounced 
than socioeconomic ones. In contrast, in child mortality, socioeconomic
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effects will remain more significant than demographic ones since most 
demographic differentials, such as birth order, maternal age, birth 
interval, are likely to be suppressed along with the prevalence of 
small family size.
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APPENDIX 2-1 COMPARISON OF THE RECENT KOREAN LIFE TABLES AND 
UN MODEL LIFE TABLES FOR DEVELOPING COUNTRIES, 
1971-75 AND 1976-80
Age
1971'-75 1978-79
Males Females Males Females
SR Level SR Level SR Level SR Level
5- 9 to 10-14 .9905 54.8 .9905 59.4 .9951 61.7 .9969 70.5
10-14 to 15-19 .9889 54.3 .9906 58.7 .9941 61.6 .9966 69.0
15-19 to 20-24 .9842 55.5 .9871 59.2 .9908 61.7 .9950 68.7
20-24 to 25-29 .9842 58.6 .9850 60.3 .9885 62.2 .9942 69.7
25-29 to 30-34 .9832 59.7 .9839 61.6 .9873 62.8 .9941 71.5
30-34 to 35-39 .9794 60.3 .9824 63.1 .9853 64.0 .9823 71.7
35-39 to 40-44 .9703 60.3 .9788 63.7 .9764 63.1 .9873 70.0
40-44 to 45-49 .9529 59.2 .9719 63.5 .9627 62.6 .9813 69.5
45-49 to 50-54 .9247 58.2 .9609 63.5 .9457 63.7 .9740 70.2
50-54 to 55-59 .8864 57.3 .9456 64.4 .9160 63.7 .9605 70.2
55-59 to 60-64 .8338 57.0 .9214 65.1 .8638 62.4 .9395 70.4
Median - 58.2 - 63.1 - 62.6 - 70.2
Notes . 1) SR: Survival ratios ( L / L ) in Korean life tables
5 x 5  x-5
2) Level: Corresponging E(0) of ’Far Eastern patern' for males 
'Gerneral pattern' for females.
Sources: Korean life tables: U.N., 1982a and NBOS, 1982b
Model life tables : U .N. Model Life Tables for Developing
Countries (U.N., 1982a)
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APPENDIX 2-2 BASIC DATA FOR COMPLETENESS OF REGISTRATION DATA AND 
ESTIMATION OF AGE SPECIFIC MORTALITY RATES BY 
BENNETT AND HORIUCHI METHOD, KOREA, 1970-80
A. Population Data
Age
1)
1970
1)
1975
2),3)
1980
Males F emales Males F emales Males F emales
0- 4 2228736 2087407 2189456 2037904 1963963 1803729
5- 9 2349086 2182856 2302542 2151156 2282813 2138133
10-14 2274301 2119047 2348676 2178654 2293386 2146751
15-19 1573179 1514955 2124156 2022756 2186973 2052756
20-24 1298687 1224483 1611767 1511359 2068083 1985909
25-29 1098819 1107474 1271743 1235707 1580365 1541207
30-34 1108853 1084426 1131486 1092752 1339842 1225708
35-39 915069 939131 1111449 1077695 1165498 1096183
40-44 691062 770841 885250 914903 1107609 1051194
45-49 628934 655694 649961 748859 875492 913154
50-54 506554 517981 576664 620715 609689 716759
55-59 407895 447146 449224 489981 521889 603556
60-64 302362 362896 334479 403073 373222 448835
65+ 398078 641300 458387 748212 539481 906633
Total 15779615 15655637 17445246 17233726 18908306 18657509
(Unknown) 0 0 6 0 4 2
Notes : 1) Reference date: 1st October
2) Reference date: 1st November
3) Estimated labour forces in overseases are added.
Sources: Economic Planning Board, 1970, 1975 and 1980 Population
Censuses
APPENDIX 2-2 (continued)
B. Death Data
Age
1971
*
-75 1976-
*
-80
Males F emales Males Females
0- 4 34701 30436 29588 26038
5- 9 22506 18136 19089 15937
10-14 18295 14231 13741 11707
15-19 25439 16846 25992 17206
20-24 22371 16964 24969 17079
25-29 17919 15495 19524 13078
30-34 20257 15685 20175 13136
35-39 22792 15800 28498 15201
40-44 28624 17454 37691 18624
45-49 35585 19193 42293 21354
50-54 49748 22585 51125 24845
55-59 56279 24968 64205 28613
60-64 64686 31284 69119 33562
65+ 205326 181363 234577 213266
Total 625507 440803 691917 487654
(Unknown) 804 545 11328 8008
* Cumulated by 1982.
Sources: National Bureau of Statistics, 1983, Vital 
Statistics for 1972-79 and Special Tabulations 
for 1971 and 1980
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APPENDIX 2-3 ESTIMATES OF INFANT DEATH RATES AND PROBABILITIES
OF DYING AT AGE 0, KOREA, 1926-79
Probability of dying
Infant death rate, m(0) at age o, q(0)
Males Females Both Males Females Both
1926-30 1 ) 252.2 230.1
1930-35 2 ) 191.0 196.2 193.5 166.8 171 .0 168.9
1931-35 3 ) 206 .6 200.1
1935-40 2 ) 190.6 182 .9 186 .8 166.5 160.8 163.7
1936-40 A ) 158 .0 145.0
1938-42 3 ) 105.0 90 .4
1942 A ) 120.0 109.0
1940-45 2 ) 176.6 159.1 168 .0 155.7 142.1 149.1
1941-45 6 ) 146 .3
1545-50 2 ) 163.2 143 .4 153 .5 145.2 129.5 137.5
1945-49 7 ) 160.1
1946-50 6 ) 131.6
1950-54 7 ) 108.0
1951-55 6 ) 83 .1
1955-59 7 ) 60 .2
1955-60 8 ) 108.5 91 .1
1955-60 9 ) 71 .2 56 .3
1956-60 6 ) 63 .5
1956-60 1 0 ) 63 .9
1960 1 1 ) 102.0 96 .3
1961 1 2 ) 75 .9 61 .8
1960-64 7 ) 57.6
1961-65 6 ) 59 .5
1960-66 9 ) 65 .9 61 .6
1962-63 1 3 ) 68 .4 6 6 .8
1962-64 1A ) 37 .7 33 .1 35 .5
1966 12 ) 52 .6 51 .2
1966 1 5 ) 66.1 52 .0 59 .3
APPENDIX 2-3 (Continued)
Year
Infant death rate, m(0)
Probability of 
at age 0, q(0)
dying
Males Females Both Males females Both
1965-69 7) 49.9
1966-70 6) 49.9
1970 16) 57.5 44.7 54.9 43.1
1971 17) 52.7 45.7
1970-72 7) 45.7
1971-75 18) 41.0 37.9 39.6 36.7
1978-79 16) 32.3 42.5 36.8 31.4 41.0
Remarks (Sources and Basic Data):
1) M.Mizushima (1940: 37), Death registration
2) T.H.Kwon (1975: 19-22), Population censuses
3) H.Y.Choe (1939: 164), Death registration
4) N.Ishi (1972: 182 & 187), Death registration
5) C.B.Park (1955: 77), Death registration
6) N.I.Kim (1976: 13), 1971 Fertility-Abortion Survey of KIFP
7) C.B.Park and B.T.Park (1981: 36). 1974 KNFS
8) K.S.Koh and I.S.Kim (1964: 25), Population censuses
9) D.W.Lee (1973: 77-79), Population censuses
10) Y.C.Lee et al. (1969: 79), A special survey in a rural area
11) I.S.Kim and D.W.Lee (1969: 65), Population censuses
12) NBOS (1971: 12 & 15), Population censuses
13) H.J.Park et al. (1964: 53), A special survey in Chung-Nam
14) E.H.Kwon et al. (1965: 159), A special survey in Seoul
15) Y.S.Park (1970: 347), Death registration and Population 
census
16) NBOS (1982b: 10, 18-19 & 25-26), Population censuses,
Continuing Demographic Survey, and Special Retrospective 
Survey
17) L.J.Cho (1973: 8), 1971 Special Demographic Survey of NBOS
18) U.N. (1982a: 334-335), 1974 KNFS and Death registration
Lo
gi
i[(
n)
q(
x)
] 
Lo
gi
t[(
n)
q(
x)
]
APPENDIX 2 - 4  COMPARISON OF OBSERVED AND STANDARD L o g i t [ ( n ) q ( x ) ] 
VALUES BY AGE AND SEX, KOREA, 1 9 7 1 - 7 5  AND 1 9 7 6 - 8 0
- 0 .5 - ,
Males
Standard 
1971-75  _ 
1976-80
- 1.5 -
- 2.5  -
Fem ales
Stondard
1971-75
1976-80
NOTES : UN MODEL L IFE  TABLES FOR DEVELOPING COUNTRIES ARE USED FOR 
STANDARD MORTALITY PATTERN: AVERACE 'FA R EASTERN PATTERN* 
FOR MALES AND AVERACE ' GENERAL PATTERN' FOR FQ-tALES.
SOURCES: OBSERVED DATA; CALCULATED FROM TABLE 2 .2
STANDARD DATA; UNITED NATIONS, 1 9 8 2 a :  7 ,  TABLE 5
O
bs
er
ve
d 
Lo
gi
t[(
n)
q(
x)
] 
O
bs
er
ve
d 
L
og
it[
(n
)q
(x
)]
APPENDIX 2 - 5
- 0 . 5 -I
- i -
— 1.5 -
- 2 -
- 2 . 5 -
- 3 ----
- 3
- 0 .5  -i
-1  -
1.5 -
- 2  -
- 2 .5  -
- 3  —  
- 3
NOTES
RELATIONSHIPS BETWEEN OBSERVED AND STANDARD 
L o g i t [ ( n ) q ( x ) ]  VALUES BY AGE AND SEX,  
KOREA, 1 9 7 1 - 7 5  AND 1 9 7 6 - 8 0
8
8
8
x
o
X
o
Males
X 1971-75 
o  1976-80
I I I I I
— 2.5  « 2  — 1.5 -1  — 0.5
Standard logit[(n)q(x)]
x
o
*x O O
X
X o
X x °
o
o
X
o
X
o
Fem ales
*• 1971-75 
o  1976-80
I I I- - - - - - - - - - - - r-
- 2.5  - 2  - 1.5 -1
Standard Logit[(n)q(x)]
I
- 0.5
: UN MODEL L IFE  TABLES FOR DEVELOPING COUNTRIES ARE USED FOR 
STANDARD MORTALITY PATTERN: AVERACE 'FA R EASTERN PATTERN' 
FOR MALES AND AVERACE 'CENERAL PATTERN' FOR FEMALES.
SOURCES: OBSERVED DATA; CALCULATED FROM TABLE 2 .2
STANDARD DATA; UNITED NATIONS, 1 9 8 2 a :  7 ,  TABLE 5
APPENDIX 3 -1  KOREAN DEATH REGISTRATION FORM
DEATH REGISTRATION
4  4  4  3 -
A\
i 1-
-Sr 4  4 4 (Date  o f  R e g i s t r a t i o n )
198 4  -V M.
DECEASED
£  *1
o
*12 Ü 81*1*1
Af Ö  S  ±
4  4  A1 £
Permanent Address  o f  th e  Family
A * Name o f  th e  Head £ * 4 4 R e l a t i o n s h i p  to  tl
-a •a o f  th e  Family 4  *1 Head of  the  Famil;
Address  o f  P r e s e n t  R e s id en t  R e g i s t r a t i o n
Ai  1
Name o f  th e  Head 
o f  th e  H ousehold
Name o f  
the  D eceased
i |  4  xl
R e l a t i o n s h i p  to  tli 
o f  th e  Household
• -ISex i  * M V Date o f  B ir t h
TimjJ 7l nd Date o f  Death 4
P la c e  o f  Death
1 .  - 4  V!| (Home)
2. <3 4  3. 4  4
( l l u . ^ i l a l )  (O thers
(Other R e lev a n t  I n fo r m a t io n )
3
PERJS
4
;<  ^ rep^ i
A i g y o i
(Only f o r  H e i r / H e i r e s s  o f  the  Head o f  the  Family)
4  4  x|
ING
Permanent Address  o f  th e  Family
Address  o f  P r e s e n t  R e s id en t  
R e g i s t r a t i o n
S ig n a tu r e 4 ^ 4
4  *2
a). 3
* 4 ^  
i  4  el
4 \M
Name o f  th e  
Head o f  the
Date  o f  B ir t h
R e l a t l o n s h l » 
to  th e  Dece^eA^  
*1
*  
*  
No
* £ * « & £  (“ '4
4  a  a  21 a O ccu p at ion  b e fo r e  Death
I f  S i !  § ° x f '
r t i f l e d  th e  Death . . .
1 . * r* r 2 . 4 4 4  3 . 4 4
P h y s i c i a n  Hero D octor  Others
M a r i t a l  Statv
&  a  &  E*
*
^Never"* Har?fed^"Ma^rie<?,' ü l l i f r c e J / S e p l i r i t e d , W ido«
E d u c a t io n a l  >
in «  a  se
( t ta in m en l
1. "1414 2. - ^ » v l 3.  T  •  3L2L 4 . t i t
None, Prim ary Sch.  , J u n io r  & S e n io r  H . , C o l l e g e
•8-
4
i
?
Hedd
( O f f i c i a l  Use
Only)
*  11 ^
4 4  4  
*  4
ijami^y
4
4  4  - f  
4  4
-r O
4  4
4  4  4 4
41 - f  j t
- M U
U i  4
O *12 a  oil «d°i SOl^Api blE/u|c>.
^  4  ©
^  V  ©
■V V  ©
*  V ©
\  V  ©
^  V  ©
*  V  ©
^  V  ©
V  ©
APPENDIX 3-1 (Continued)
Type o f  th e  D
Af S3 23 *  W t a c h l .  * aV 2. 4 M 4  ( 4 . + H 4  ^ +  4 . 7UMI 4 4 4 -  * + * w
4 ’. 4 V  °) 4 4  mJ  +  V) 3.  4 4  V + 4 '
--------- Li__N a t u r a l __rtparVi 7 _l\aorh Ku Tr>t.,»A. ^.-  P o l a o n i n e  3 .  O t h e r s
Cause o f  
Death
Af ü  fi  °J
1. 4  4  4  M
D i r e c t  C a u s e - o f - D e a t h
2. + Second U n d e r l y i n g  C a u s e - o f - D e a t h
3.  1  4  \1 U n d e r l y i n g  C a u s e - o f - D e a t h
■däL ( I n f o r m a t i o n s  f o r  P e r s o n  R e p o r t i n g )
1 . 4 3 4 + + *i++4i *+ 1+-1V+ + -VI++4X+ 44XX4-X 4X+44 *Msl
4 ü+ h^fer 1+-VV+ 4*K)4.
2 . 4 7 -^gr 1+4+4X + + 44 V4 4 4 4LW.
3. 4 6 44 + 144 43<i4 4 + «V+ 4V+ 44^«4.
< ■  4 3 ^ + 4 '+  45*h mo^t 41UE 4.12Ü+ «W*l-+-X-4 ‘O'-Xi X4t}«4.
5. 4x\i 44 + 14-, + 44+  44-, 4 4 4  + 4<Ü. 4 + X44 X+4 i  + + 4<Ü+ 4«*444- + 4 
4 44  1+V++ + 4 4  lUV 1++ JL+V+\M4 4 4 4 4 .
6 . 4134. 4K 4+ 4V 444  i +  1^44 7144 4+4  +V44 7 1 4 4 4 .
7. 4^.4+ + 444.X 2 -f (Al^ J.4 4>*l 3 +), 4 + 4 *14:2. 3 + (4äL«l44 < 4 )+ 4 + 4 4 .
~^~r ^  ( . I n f o r m a t io n s  f o r  O f f i c i a l s )
1. 4-V4X+ +44. +X4 4. +. +. Ti x+ + 4++4 + 4 4 4+4 444.
2. 4 4 4  4.  +.  +.  4 4 4  4 + V  1 +  *3 +44X4
+ 4 4  4 .  + .  + .  4 4 4  VV +  - J + + 4  +.  4 .  + 4  4  VV
4 4 4 x 4 4 +  -  1 4  +  4 4  -  + 4 X 4* 1  
-  + V + + 4 4  + 1 ( 4 4 2 4 1 )
+ 1 4 4 +  -  + 4 + + X 4 4  -  +  4 + +  
+ x  4  4
3 . + 4+ + 4 +. «j. + 44  4+V 4 + *3 + 44 X?
+ 4 +  +  4  +. 4. + 4  4 VV +  4 4 4 . + . +. 4 4  4 VV
4 V 4 X 4  4 +  -  + *1++X J3 4 - + - 1 +  +  +  
* 1 4  - 4 V  + 4 * 4 ( c * ( ^«(j4 . j * vv
1 + 4  4 4 )  — +  4 4 4  4 V 4 X 4  + +
4 V 4 x 4  4 +  - X 4 + 4  4 - + 4 x
1 4
4 . 4 x4  1++ 4++4X4+XJL 4 i (+ 4 ^ 4 ^ 4 )  4+ 4 4 7| 4 4  (i-'HH^)il 4+lW.
284
APPENDIX 5-1 DATA FOR CORRELATIVE ANALYSIS: TWO MORTALITY INDICATORS 
AND TEN SOCIOECONOMIC INDICATORS, KOREA, 1961-80
1)
Mortality Indicators Socioeconomic Incicators
Year
IMR (per 
1000)
Expecta­
tion of 
birth 
(years)
Per
capita 
GNP (US$) 
(1975 
base)
Proportion 
of con­
sumption 
expendi­
ture on 
food (%) 4)
Per
capita
daily
calorie
(Cal)
Per
capita
daily
animal
protain
(8)
1961 69.0 2) 57.5 54.0
1962 55.5 51.3
1963 59.5 55.1 2) 254 55.7 1918
1964 63.8 2) 271 60.6 2041
1965 279 55.4 2189 9.2
1966 51.9 2) 61.9 307 51.5 2079 10.2
1967 49.7 320 49.1 2216 10.6
1968 49.9 61.0 348 46.6 2276 9.7
1969 387 46.4 2309 10.4
1970 49.1 63.2 2) 407 47.4 2370 10.6
1971 42.5 437 47.5 2469 10.4
1972 454 47.8 2415 12.8
1973 42.6 2) 61.5 2) 512 46.6 2416 14.5
1974 544 46.8 2371 14.1
1975 573 46.1 2390 15.2
1976 40.4 649 46.9 2414 17.1
1977 705 45.6 2417 20.2
1978 38.4 2) 64.8 2) 775 44.3 2533 18.6
1979 36.1 2)3) 65.8 2)3) 812 42.0 2599 20.2
1980 750 41.9 2485 20.1
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APPENDIX
Year
1961
1962
1963
1964
1965
1966
1967
1968
1969
1970
1971
1972
1973
1974
1975
1976
1977
1978
1979
1980
-1 (Continued)
Socioeconomic Indicators
Average School enrolment
years of ratios (%) 6), 7)
education ------------------
(years) Junior H. Senior H.
5), 6) school school
No. of Hospital 
persons beds per 
per 100,000
physician persons 
8) 9)
Proportion 
of popul­
ation in 
urban 
areas (%) 
_____ 6)
5.03 42.3
5.20
5.37
45.4
48.7
5.55
5.74
52.3
56.1
5.91
6.08
59.5
63.1
6.25
6.43
66.9
70.9
6.62
6.81
75.2
78.7
7.00
7.20
82.4
86.3
7.40
7.61
90.4
94.6
2240
2062
2260
2192
27.5
2095
2059
28.2
29.0
1966
1911
29.7
30.5
1856
1773
32.8
35.2
1681
1639
37.8
40.6
1702
1879
43.6
47.7
1801
1732
52.2
57.2
1677
1614
62.6
68.5
1554
1493
28.9
29.8
38.3
38.3
30.7
31.6
40.3
44.5
32.6
33.6
50.6
52.0
35.3
37.2
52.9
51.3
39.1
41.1
53.2
48.9
42.5
43.9
53.7
54.9
45.3
46.8
60.2
63.6
48.4
50.1
62.8
82.8
51.8
63.6
87.8
99.7
55.4
57.3
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APPENDIX 5-1 (Continued)
Notes : 1) For both sexes.
2) Calculated from expectations of life at birth by sex based 
on 1.05 of sex ratio.
3) 1978-79.
4) Proportion of consumption of household and private non­
profit institutions on food (current price).
(Cumulative years of completed)
5) (Average years ) (education of total population)
(of educational) = ----------------------------------
(attainment ) (Population aged ) - (Total )
(6 years and over) (students)
6) The average years of completed education for non-census
years (1961-65, 1967-69, 1971-74 and 1976-79) were inter­
polated based on those in the census years (1960, 1966,
1970, 1975 and 1980).
(Students at each)
(level of school )
7) (School enrolment ratio) = --------------------------
(School age population)
where junior high school age = 12-14 years old and 
senior high school age = 15-17 years old.
8) Included doctors of Chinese medicine.
9) Included only general hospital, hospital, dental hospital, 
hospital of Chinese medicine and special hospitals (for 
tuberculosis and eprosy).
Sources: a) IMR: 1961, 1966: NBOS, 1971: 12 and 15
1962, 1967, 1971, 1973, 1978: The persent study
1963, 1968: N.I.Kim, 1976: 13 
1964: D.W.Lee, 1973
1970, 1979: NBOS, 1982b: 18-19 and 25-26 
1976: EPB, 1983: 175
b) Expectation of life at birth:
1961, 1966: NBOS, 1971: 12 and 15 
1963: D.W.Lee, 1973 
1968: ESCAP, 1975: 177
1970, 1979: NBOS, 1982b: 18-19 and 25-26 
1973, 1978: The present study (Chapter II)
c) Per capita GNP: EPB, 1983: 71 and Korean Traders Associa­
tion, 1983: 3.
d) Proporton of consumption expenditure on food: EPB, 1967
Vol. 14: 42-43 and 1981 Vol. 28: 478-479.
e) Per capita daily calorie and daily animal protain: EPB,
1983: 188 and Korean Traders Association, 1983: 213.
f) School enrolment ratios: EPB, 1983: 144-145
g) No. of persons per physician and hospital beds per 100,000
persons: C.K.Park, 1979: 211; EPB, 1983: 196 and Korean
traders Association, 1983: 214
h) Proportion of population in urban areas: EPB, Population
and housing Census Reports(1960, 1966, 1970, 1975 and 1980)
APPENDIX 5-2 PROPORTION OF POPULATION BY EDUCATIOANL LEVEL, SEX 
AND 10-YEAR AGE GROUP, KOREA, 1970-72 AND 1979-81
Age and Males Females
Educational -----------------  ----------------
Level 1970-72 1979-81 1970-72 1979-81
25-34 Years 1.000
None .036 
Primary school .355 
Junior & senior high .463 
College & higher .147
35-44 Years 1.000
None .107 
Primary school .427 
Junior & senior high .341 
College & higher .124
45-54 Years 1.000
None .332 
Primary school .404 
Junior & senior high .203 
College & higher .060
55-64 Years 1.000
None .593 
Primary school .264 
Junior & senior high .114 
College & higher .029
1 .000 1 .000 1.000
.011 .107 .022
.207 .567 .362
.607 .285 .539
.175 .041 .077
1 .000 1 .000 1.000
.034 .324 .110
.310 .508 .553
.489 .153 .297
.167 .015 .041
1.000 1 .000 1.000
.121 .616 .343
.411 .315 .491
.341 .063 .152
.127 .006 .015
1 .000 1 .000 1.000
.396 .848 .696
.370 .132 .256
.178 .017 .043
.056 .003 .005
Sources: Calculated from the population by educational level 
which was interpolated based on 1970, 1975 and 1980 
population census data.
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APPENDIX 5-3 DISTRIBUTION OF POPULATION BY MARITAL STATUS, SEX AND
10-YEAR AGE GROUP, KOREA, 1970-72, 1974-76 AND 1979-81
Age and Males Females
Marital
Status 1970-72 1974-76 1979-81 1970-72 1974-76 1979-81
25-34 Years 1 .000 1 .000 1.000 1.000 1 .000 1 .000
Never married .253 .280 .279 .058 .071 .089
Married .739 .714 .715 .913 .904 .891
Widowed * .008 .006 .006 .029 .024 .019
35-44 Years 1 .000 1 .000 1 .000 1.000 1.000 1.000
Never married .009 .010 .012 .003 .005 .007
Married .974 .975 .970 .891 .908 .917
Widowed * .017 .015 .017 .106 .087 .076
45-54 Years 1 .000 1.000 1 .000 1.000 1.000 1.000
Never married .002 .002 .004 .001 .002 .002
Married .965 .967 .965 .727 .743 .776
Widowed * .033 .031 .031 .272 .255 .221
55-64 Years 1 .000 1.000 1.000 1.000 1 .000 1.000
Never married .001 .001 .002 .001 .001 .001
Married .919 .929 .932 .503 .523 .537
Widowed * .080 .069 .066 .496 .476 .462
* Inclueds the seperated and the divorsed.
Sources: Calculated from the population by marital status which was 
interpolated based on 1970, 1975 and 1980 population census 
data.
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